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Collaboration is an important lifelong and career skill; thus, teachers are moving away 
from traditional teaching practices and beginning to adopt student-centered pedagogies such as 
collaborative learning. Students often struggle, however, to negotiate, manage conflicts, and 
construct knowledge with other group members. This dissertation ties together three articles, 
which set out to provide a deeper understanding of the formation and regulation of students’ 
emotions in collaborative settings. In the first paper, I reviewed the literature to highlight the 
socioemotional processes that exist in small group settings, including interactions, challenges, 
and regulation strategies. I also provided suggestions for how researchers and teachers can 
promote socioemotional regulation in collaborative learning environments. In the second study, I 
explored the socioemotional processes that emerged in response to stimulus events experienced 
by three groups of second-year graduate pharmacy students (n = 29) working in a project-based 
learning course. I qualitatively coded their socioemotional processes and determined salient 
themes by group, as well as cross-cutting themes across all three groups. The final study is a 
theoretical paper introducing a new model for the formation and regulation of emotions in 
collaborative learning (FRECL). I derived this model from existing literature of various fields, as 
well as the results from the two previous articles (i.e., literature review, empirical study). Finally, 
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CHAPTER 1: INTRODUCTION 
 
Collaboration is an important 21st century skill for students; it is critical for many careers 
and aspects of adult life, and students lacking proficiency will be at a disadvantage (Dede, 2010). 
Collaborative learning environments are those that involve students working together with 
shared effort in small groups (Schoor, Narciss, & Körndle, 2015). Compared to working 
independently, students working in groups, regardless of achievement levels, are typically more 
engaged in their learning, have more access to feedback from their peers, and have more 
opportunities for rehearsal of new material (Cohen & Lotan, 2014). In collaborative learning, 
teachers can introduce students to multiple perspectives, incorporating different backgrounds, 
opinions, and expertise (Miyake & Kirschner, 2014). This access to multiple viewpoints may 
help the students reach a more complete understanding of the content (Andreissen & Baker, 
2014). It can also teach students valuable skills about working in groups that can be transferred 
to different settings (Cohen & Lotan, 2014). 
Collaborative learning environments offer students unique opportunities to work 
alongside their peers in a collective effort to achieve common goals. In these situations, 
developing social relationships and group cohesion are important, as they can improve 
collaborative efforts and the likelihood that the students will want to keep working in groups 
(Kreijns, Kirschner, & Jochems, 2003). Student engagement in collaborative settings includes 
both cognitive and socioemotional aspects of learning (Järvelä et al., 2016; Järvelä & Renninger, 
2014); therefore, emotions are a crucial part of the learning process (Järvenoja & Järvelä, 2013). 
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Moreover, cohesion in collaborative work is not always easy to achieve. Challenges in 
collaborative settings can range from personal differences (e.g., differences in working styles or 
priorities) to variations in members’ interpretations of the task (Järvelä et al., 2015; Järvenoja, 
Volet, & Järvelä, 2013). Challenges and conflicts are not always bad, though. Students often face 
cognitive conflicts (e.g., confusion) when attempting to learn new material (Järvenoja & Järvelä, 
2013); cognitive conflicts have been positively related to performance and knowledge transfer 
(D’Mello, Lehman, Pekrun, & Graesser, 2012). Socio-cognitive conflicts are a bit more 
complicated, as they require coordination of cognitive processes among group members. For 
example, students may engage in discussions and negotiation, which can be challenging and can 
cause discomfort among members of the group (Näykki, Järvelä, Kirschner, & Järvenoja, 2014). 
Further, collaboration can bring about positive interactions and feelings of excitement (Järvelä, 
Malmberg, & Koivuniemi, 2016; Volet, Summers, & Thurman, 2009), as well as negative 
emotions such as anger and boredom (Näykki et al., 2014; Rogat & Adams-Wiggins, 2015), all 
of which could potentially interfere with task completion (e.g., excitement about an off-task topic 
or boredom can lead to reduced attention for the task; Pekrun, Goetz, Titz, & Perry, 2002). Both 
positive and negative emotions affect cognitive processes such as attention, decision-making, 
and problem solving (Näykki et al., 2014).  
Academic Emotions 
Emotions are important and require special consideration in academic settings. Emotions 
affect attention, motivation, decision making, and problem-solving, all of which can influence 
learning (Boekaerts, 2011; Pekrun et al., 2002). Academic emotions pertain to learning, 
instruction, and achievement in school environments (e.g., boredom, test anxiety; Pekrun et al., 
2002). Students often experience a wide variety of emotions in their schooling, each closely 
linked to the values and goals related to different aspects of education (e.g., types of task, distal 
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goals; Boekaerts & Pekrun, 2015). Students also face many contextual factors (e.g., subjects, 
teachers, peers) that make academic emotions even more complex (Pekrun, Frenzel, Goetz, & 
Perry 2007). For example, the expression of emotions in academic settings can be shaped by 
informal and formal norms at the societal, class, and peer levels.  
Until recently, most researchers studying academic emotions have focused on 
individuals, rather than students learning in groups (e.g., Boekaerts, 2011; Pekrun, 2006). Social 
psychology researchers, however, have suggested that social settings have implications for 
emotions (e.g., use others’ emotional expressions as evidence for how to act appropriately; van 
Kleef, Cheshin, Fischer, & Schneider, 2016) and that the main stages of emotion formation (i.e., 
contexts, stimulus events, appraisals, and emotional responses; Smith & Lazarus, 1990) are all 
naturally social (Kappas, 2013). For example, emotional responses are often shaped by the 
cultural and situational appropriateness of displaying and sharing emotions (Gross, 2015; Peña-
Sarrionandia, Mikolajczak, & Gross, 2015; van Kleef et al., 2016). Furthermore, conflicting 
emotions among group members can lead to reevaluations resulting in different emotional 
responses. For example, students may become angry, but notice their peers in the group are not 
mad and realize they are overreacting, which then leads them to move from anger (i.e., original 
emotional response) to acceptance (i.e., emotional response after reevaluation). In sum, 
individual emotions in groups of learners are often influenced by social components, but can also 
significantly influence group members’ emotions. Effective collaborative learning requires that 
both individual group members and the group as a collective unit be able to regulate effectively, 
not just their emotions but also other aspects of the learning experience. 
Regulation in Academic Settings 
Researchers have found that creating positive interactions (e.g., respect, group cohesion) 
is critical for successful collaboration (Hadwin, Järvelä, & Miller, 2011). Difficulties often arise 
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in collaborative settings, though, that can thwart learning. Unfortunately, despite the benefits of 
creating group awareness and externalizing emotions (Järvelä et al., 2015), students often 
struggle to share their feelings, finding it awkward to express their emotions with their peers 
(Gross & John, 2003). To overcome obstacles in learning, students may need to engage in 
regulation, which includes the planning, monitoring, controlling, and evaluation of cognition, 
motivation, emotions, and behaviors (Greene, 2018). For emotion regulation, specifically, 
students must be able to express and manage their emotions, as well as other aspects of 
collaboration (Hadwin et al., 2011). For groups to successfully regulate their emotions during 
these and other emotionally charged situations, they must understand principles of group-level 
regulation and enact appropriate strategies (Järvelä et al., 2015).  
Context is important for how individuals regulate, and researchers have used different 
terms to describe regulation within various contexts. For example, it can be differentiated in non-
academic and academic settings using the terms self-regulation and self-regulated learning 
(SRL), respectively (Greene, 2018). Although researchers in both fields address how individuals 
regulate their cognition, motivation, emotions, and behaviors in pursuit of their goals, the latter 
focuses primarily on academic goals, such as learning and performance in schools (Greene, 
2018). Furthermore, recently within studies of academic regulation in collaborative learning, 
researchers have begun differentiating between levels, or modes, of regulation, distinguishing 
between the main participants in the regulatory processes (Hadwin, Järvelä, & Miller, 2018; 
Järvelä & Hadwin, 2013; Rogat & Linnenbrink-Garcia, 2011). SRL involves the individual 
regulation of cognition, motivation, emotional, and behavioral processes, whereas socially shared 
regulation of learning (SSRL) involves the group-level regulation of these constructs (e.g., co-
constructing a plan to improve content understanding). Finally, co-regulated learning (CoRL) 
involves students helping others obtain either individual-or group-level regulation (e.g., a student 
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suggesting and explaining a regulation strategy to another student; Hadwin et al., 2018). 
Together, these three levels comprise the umbrella term social regulation of learning (SoRL). 
Several researchers have linked SRL positively to academic achievement (Dent & Koenka, 2015; 
Dignath & Büttner, 2008). Others have shown that groups engaging in more SSRL processes 
also engaged in higher quality collaboration (Rogat & Linnenbrink-Garcia, 2011; Ucan & Webb, 
2015) and enacted deeper learning strategies (Järvelä et al., 2013). Of the different targets of 
regulation (i.e., cognition, motivation, emotion, and behaviors), more attention is needed for 
research on emotion regulation in academic setting.  
Emotion Regulation 
Emotion regulation is a process through which learners can increase, reduce, or sustain an 
emotion (Rimé, 2007). Emotions are critical to overall functioning and emotion regulation helps 
individuals optimize everyday experiences (Peña-Sarrionandia, Mikolajczak, & Gross, 2015). A 
failure to manage emotions can have long-term effects; the ability to regulate emotions is 
essential for mental health, social functioning, and overall well-being (Quoidbach, Berry, 
Hansenne, & Mikolajczak, 2010; Reeck, Ames, & Ochsner, 2016). Emotion regulation involves 
attending to both positive and negative emotions; it is distinguished from coping, which focuses 
primarily on decreasing negative emotional experiences (Gross, 2015). Emotion regulation 
involves individuals exerting control over emotions they experience, as well as choosing how 
and when to express them (Gross, 2015). This type of regulation often includes students 
recognizing their emotional state and being able to monitor and adjust the emotion as necessary 
(Näykki et al., 2014). In collaborative learning, however, it is not enough to simply monitor and 
control one’s own emotions. It is also necessary for students to monitor and control the 
socioemotional interactions of the group (Järvenoja & Järvelä, 2009; Järvenoja, Järvelä, & 
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Malmberg, 2015). These include any interaction, positive or negative, resulting from emotional 
exchanges between group members (Rogat & Linnenbrink-Garcia, 2011). 
Socioemotional Regulation.  
Socioemotional regulation involves group processes invoked to address emotions of the 
group (e.g., shared frustration over a negative group grade), resolve group challenges, or sustain 
positive interactions between group members. Many researchers have found that socioemotional 
regulation is crucial for successful collaboration (Järvelä, Järvenoja, & Veermans, 2008; Järvelä 
et al., 2016; Järvenoja & Järvelä, 2009, 2013; Näykki et al., 2014; Rogat & Linnenbrink-Garcia, 
2011; Volet, Vauras, & Salonen, 2009). Specifically, it can lead to sustained engagement 
(Näykki et al., 2014; Rogat & Linnenbrink-Garcia, 2011), as well as increased interaction and 
better communication among group members (Järvenoja & Järvelä, 2009). In contrast, 
challenges and conflicts among group members, if left unresolved, can be damaging to effective 
collaboration (Näykki et al., 2014). Each of these issues must be addressed and properly 
regulated to avoid a collapse of the cohesion that is essential in collaborative learning (Järvenoja 
et al., 2013). Coordination between group members is not always an easy task, as each person 
brings with them different goals, regulatory skills, and interpretations (Järvelä & Hadwin, 2013; 
Volet, Vauras, et al., 2009). These challenges are typically more intense than those seen in 
traditional, non-collaborative settings (Järvelä & Järvenoja, 2011; Järvenoja & Järvelä, 2009) and 
may be heightened by other pedagogical approaches that align with collaborative learning, such 
as argumentation (Andreissen & Baker, 2014) and problem-based learning (PBL; Järvelä et al., 
2016; Lajoie et al., 2015). For example, in collaborative argumentation, it is imperative that 
students not fixate on opposition, but rather focus on the content and working through the 
different viewpoints (Andreissen & Baker, 2014). In PBL settings, students are presented with an 
ill-structured task, which involves collaboration, negotiation, and often cognitive dissonance. 
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These are often higher-level tasks and require more effort, persistence, and sustained motivation 
than traditional, well-defined tasks. Although these byproducts of PBL are often seen as positive, 
each of these can lead to heightened emotional states and even conflict (Järvelä et al., 2016; 
Lajoie et al., 2015). Without socioemotional regulation, groups will struggle to work together to 
complete these challenging tasks.  
Purpose 
Currently, gaps remain in the literature regarding emotions in collaborative learning. 
Specifically, the formation and regulation of emotions often have been studied separately. The 
goal of this dissertation is to review, observe, analyze, and posit the relationships between the 
formation and regulation of emotions in collaborative learning settings. Thus, the research aim of 
this dissertation is as follows: 
Explore how emotions and emotion regulation emerge and co-exist in 
collaborative learning environments. 
Combined Works 
To achieve my research aim, I have written three articles aimed at understanding the 
emotional processes that students experience in collaborative settings, as well as the 
accompanying regulation processes for these emotions. In the first paper, I reviewed the 
literature on socioemotional processes, highlighting the interactions between students, the 
challenges that can affect group emotions in collaborative learning, and the strategies that 
students use to regulate these emotions. Next, in my empirical paper, I further analyzed the key 
social processes related to the formation and regulation of emotions in small group learning. For 
this, I studied six groups of second-year graduate pharmacy students (n = 29) in a project-based 
learning course. Using representative case sampling, I chose three groups that rated their meta-
emotional judgments about collaboration as high, medium, and low over a six-week period. I 
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qualitatively coded and analyzed their social processes to discover themes that demonstrated the 
salient events that triggered emotional responses from each group, as well as salient events that 
were common across all three groups. My third article is a theoretical paper in which I drew from 
literature in various fields of psychology (e.g., social, educational) to introduce a new model that 
integrates both the formation and regulation of emotions in collaborative learning. In this, I 
specifically highlighted the key processes that influence emotional responses and subsequent 
regulation. Together these three articles provide a look into the formation and regulation of 
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CHAPTER 2: A REVIEW OF SOCIOEMOTIONAL PROCESSES IN 




The growing diversity and complexity of today’s classrooms necessitates the use of non-
traditional classroom practices (Ehrilich & Zack, 1997). One such practice is collaborative 
learning, or having students working together with shared effort in small groups (Schoor, 
Narciss, & Körndle, 2015). In collaborative learning, students interact with a diverse group of 
their peers as a means for solving problems that may be too complex to solve themselves 
(Ehrilich & Zack, 1997; Miyake & Kirschner, 2014). According to Cohen and Lotan (2014), 
when students work in groups, they are typically more engaged in their learning, have more 
access to feedback from their peers, and have more opportunities for rehearsal of new material, 
regardless of achievement levels. By introducing multiple perspectives, groupwork can also 
incorporate different backgrounds, opinions, and expertise (Miyake & Kirschner, 2014). It can 
also teach students valuable skills about working in groups that can be transferred to different 
educational and work settings (Cohen & Lotan, 2014).  
Cohesion in collaborative work, however, is not always easy to achieve. Challenges in 
collaborative settings can range from personal differences (e.g., personality, preferences) to 
variations in members’ interpretations of the task (Järvelä et al., 2015; Järvenoja, Volet, & 
Järvelä, 2013). Likewise, in collaborative contexts socio-cognitive conflicts may arise, resulting 
from students having to engage in discussions and negotiation with which they are not initially 
comfortable (Näykki, Järvelä, Kirschner, & Järvenoja, 2014). Moreover, computer-supported
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collaborative learning (CSCL) environments can cause additional challenges, given the unique 
context within which students are required to learn, communicate, and coordinate ideas (Kreijns, 
Kirschner, & Vermeulen, 2013). This is particulary important, as online learning is increasing in 
popularity (Moos & Ringdal, 2012). Not all challenges and conflict are bad, though. Learning 
sometimes requires students to work through cognitive conflicts (Järvenoja & Järvelä, 2013). As 
such, although collaboration helps students merge their understandings, it often requires extra 
effort that can lead to cognitive load (Janssen, Erkens, Kirschner, & Kanselaar, 2012) and other 
challenges to address.  
These conflicts, as well as other characteristics of collaborative learning environments, 
are often connected to both individual and group-level emotions. In collaboration, the processes 
related to emotions formed at the group-level or influenced by social interactions are referred to 
as socioemotional processes (Bakhtiar, Webster, & Hadwin, 2017). For example, collaboration 
can bring about positive interactions and feelings of excitement (Järvelä, Malmberg, & 
Koivuniemi, 2016; Volet, Summers, & Thurman, 2009), as well as negative emotions such as 
anger and frustration (Näykki et al., 2014; Rogat & Adams-Wiggins, 2015), all of which could 
potentially interfere with task completion. Both positive and negative emotions affect cognitive 
processes such as attention, decision-making, and problem solving (Näykki et al., 2014). 
Likewise, student engagement in collaborative settings includes both cognitive and 
socioemotional aspects of learning (Järvelä, Malmberg, et al., 2016; Järvelä & Renninger, 2014); 
therefore, emotions are a crucial part of the learning process (Järvenoja & Järvelä, 2013), and 
these emotions can have positive or negative effects on learning. 
Emotion regulation is a process in which learners can increase, reduce, or sustain their 
emotions (Rimé, 2007; Xu, Du, & Fan, 2014) and is critical for positive outcomes in learning 
(Dewiyanti, Brand-Gruwel, Jochems, & Broers, 2007). Emotion regulation involves attending to 
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both positive and negative emotions; it is distingished from coping, which focuses primarily on 
decreasing negative emotional experiences (Duckworth, Gendler, & Gross, 2014). It involves 
individuals exerting control over emotions they experience as well as choosing how and when to 
express them (Duckworth et al., 2014). This type of regulation often includes students 
recognizing their emotional state and being able to monitor and adjust the emotion as necessary 
(Näykki et al., 2014). In short, emotion regulation entails students planning (e.g., anticipating) 
future emotions, monitoring and controlling present emotions, and reflecting on past emotions 
(Näykki et al., 2014). In collaborative learning, however, it is not enough to simply regulate 
individual emotions. It is also necessary for students to regulate the emotions of the group 
(Järvenoja & Järvelä, 2009; Järvenoja, Järvelä, & Malmberg, 2015). There is a clear need for 
more research on this kind of group regulation. As such, in this review, I review the literature on 
socioemotional regulation, as well as the processes that socioemotional processes that emerge in 
collaborative learning settings.  
Socioemotional Regulation 
 Socioemotional regulation occurs when students plan, monitor, control, and evaluate their 
emotions in collaborative settings. In these environments, students can self-regulate and take 
responsibility for their own emotions and learning, help others or the group regulate, and engage 
in group-level regulation by working together in a coordinated effort (Järvelä & Hadwin, 2013). 
Individual- and group-level emotions, interactions, and challenges may need to be regulated. 
Specifically, socioemotional regulation is often seen as only part of an overarching phenomenon 
called social regulation of learning (SoRL), which includes the processes that students use 
collectively to regulate their cognition, motivation, emotions, and behaviors as they co-construct 
understanding at both individual and group levels. Different levels of SoRL include self-
regulated learning (SRL), co-regulated learning (CoRL), or socially shared regulation of learning 
 
 16 
(SSRL; Hadwin, Järvelä, & Miller, 2018; Hadwin & Oshige, 2011). SRL involves individual 
planning, monitoring, controlling, and reflection of cognition, motivation, and emotional 
processes, whereas SSRL is group-level regulation of these constructs. CoRL involves processes 
in which regulation is temporarily shifted from one or a few students to an individual or the 
group (Hadwin et al., 2018).  
Many researchers have found that socioemotional regulation is essential for successful 
collaboration (Järvelä, Järvenoja, & Veermans, 2008; Järvelä, Malmberg, et al., 2016; Järvenoja 
& Järvelä, 2009, 2013; Näykki et al., 2014; Rogat & Linnenbrink-Garcia, 2011; Volet, Vauras, 
& Salonen, 2009). Specifically, it can lead to sustained engagement (Näykki et al., 2014; Rogat 
& Linnenbrink-Garcia, 2011) as well as increased interaction and better communication among 
group members (Järvenoja & Järvelä, 2009). Issues within a group must be addressed and 
properly regulated in order to avoid a collapse of the cohesion that is so essential in collaborative 
learning (Järvenoja et al., 2013). Coordinating between group members is not always an easy 
task, as each person brings with them different goals, regulatory skills, and interpretations 
(Järvelä & Hadwin, 2013; Volet, Vauras, et al., 2009). These challenges are typically more 
intense than those seen in traditional, non-collaborative settings (Järvelä & Järvenoja, 2011; 
Järvenoja & Järvelä, 2009), as collaborative learning often involves additional atypical 
pedagogies that are also challenging, including argumentation (Andreissen & Baker, 2014) and 
problem-based learning (PBL; Järvelä, Malmberg, et al., 2016; Lajoie et al., 2015). For example, 
in collaborative argumentation, it is imperative that students not fixate on opposition, but rather 
focus on the content and working through the different viewpoints (Andreissen & Baker, 2014). 
In PBL settings, students are presented with an ill-structured task, which involves collaboration, 
negotiation, and often cognitive dissonance. These are often higher-level tasks and require more 
effort, persistence, and sustained motivation than traditional, well defined tasks. Although tasks 
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that require higher-level thinking processes are often seen as desirable, the increased complexity 
and necessity to work together can lead to heightened emotional states (Järvelä, Malmberg, et al., 
2016; Lajoie et al., 2015). Without socioemotional regulation, groups may struggle to work 
collectively to complete these challenging tasks.  
To better understand socioemotional regulation, it is necessary to also consider the 
different socioemotional processes that trigger emotions or cause the need for regulation. These 
include the interactions and challenges connected to the emotional aspects of learning that 
groups of students experience in collaborative settings (Bakhtiar et al., 2017). Socioemotional 
interactions consist of both verbal and non-verbal exchanges between students and include what 
students say to each other, how they say it, and what they were doing while they or others are 
talking. Socioemotional challenges are group-level conflicts due to emotional issues between 
members of the group. Both interactions and challenges can lead to individual and group-level 
emotions that may need to be regulated. As such, students may enact a variety of emotion 
regulation strategies to improve or maintain the group’s emotional state. In sum, these 
socioemotional processes (i.e., interactions, challenges, and regulation strategies) are all 
important to consider when studying socioemotional regulation. 
Purpose of the Review 
Within the collaborative learning literature on SoRL, many researchers have focused on 
other types of regulation (e.g., metacognitive) rather than socioemotional regulation (e.g., De 
Backer, Van Keer, & Valcke, 2015) or have focused on several different components, without 
necessarily highlighting emotional regulation (e.g., Malmberg, Järvelä, Järvenoja, & Panadero, 
2015). In fact, many researchers and educators have overlooked the social domain, believing 
these aspects will develop and sustain on their own (Miyake & Kirschner, 2014). Other 
researchers, however, have argued that exclusion of socioemotional regulation processes in the 
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study of collaborative learning has created an incomplete picture of shared regulation (Järvenoja 
et al., 2013; Rogat & Adams-Wiggins, 2015. Therefore, a more complete understanding of 
socioemotional regulation is necessary in order to advance theory of this phenomenon and 
inform practice. In this article, I review and synthesize literature on socioemotional regulation in 
collaborative learning environments. This includes regulation processes, as well as other 
socioemotional processes, to create a holistic view of how and why students regulate their 
emotions in small group learning. This will provide a better conceptualization of socioemotional 
regulation, which will help educators promote it in their classrooms. As such, it is also important 
to include specific recommendations for educators who wish to help students regulate their 
emotions during collaboration. Additionally, for this review, I decided to limit my discussion of 
emotion regulation to that of students working in small groups in educational settings (i.e., K-12 
and higher education). My findings and conclusions are not meant to generalize to other areas of 
socioemotional research such as school readiness, or for younger children. Overall, I address five 
research questions (RQ) related to socioemotional regulation in collaborative learning settings: 
RQ 1: What socioemotional interactions do groups experience? 
RQ 2: What causes socioemotional challenges for groups? 
RQ 3: What unique challenges due groups experience in CSCL environments?  
RQ 4: What socioemotional regulation strategies do students use? 
RQ 5: How can researchers and teachers promote socioemotional regulation? 
Method 
Search Strategy 
In this review, I focused on socioemotional regulation in collaborative learning contexts. 
To understand this phenomenon, I conducted searches using ERIC and PsychInfo (in January 
2019) with the keywords emotion, regulation, collaborat*, cooperati*, and emotion regulation 
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strategies. I also searched for socioemotional regulation, socio-emotional regulation, shared 
regulation, and co-regulation of learning for possible articles on regulation in collaborative 
contexts that may not have included a focus on emotion in the meta data, but had important 
findings in the full text. Next, I used Google Scholar to detect any additional articles that were 
not captured in the other searches using the search terms emotions, collaborative learning (i.e., to 
capture the educational component), and regulation. Finally, I manually searched reference lists 
from relevant reviews (i.e., Panadero & Järvelä, 2015; Schoor et al., 2015), the reference lists of 
articles included in the review, and works by key authors in the field. In all, I found 271 articles 
through my searches. 
Inclusion and Exclusion Criteria 
For this review, I considered publications focused on socioemotional regulation (i.e., self-
, co-, socially shared-, and/or other-) in educational settings. Moreover, as social regulation of 
learning often involves self-regulatory processes (Grau & Whitebread, 2012; Hadwin et al., 
2018), I included both individual- and group-level emotion regulation. During my screening 
process, I found several articles focused on socioemotional processes, rather than regulation. I 
decided to include these articles in the review, as socioemotional processes are important to 
consider when taking a holistic view of regulation, and these articles were essential to answer my 
first three research questions. To guarantee the quality and rigor of the selected articles, I set a 
criterion to include only peer-reviewed empirical journal articles. During my review of each 
article, I excluded any article that did not address the research questions (e.g., focused on 
metacognition rather than emotions). Common exclusion criteria included: (a) studies in which 
emotions, emotion regulation, and education were not included or only briefly mentioned, (b) 
research focused on individual learning environments, rather than collaborative environments or 
learning in general (i.e., taking place in any formal or informal setting), (c) articles focused on 
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groups of teachers in workplace settings rather than teachers as learners, and (d) studies related 
to school readiness, social and emotional learning, or similar concepts. I also excluded any 
articles not in English. After applying my exclusion criteria, I included forty-six articles in this 
review. 
I created a table to capture the commonalities and variations in the selected literature (see 
Table 2.1). These variations included the focus of the regulation (i.e., the aspect of regulation 
that the authors were studying), the level of regulation (i.e., SRL, CoRL, SSRL, SoRL), the 
context (i.e., the learning environment in which the regulation was studied), and the main 
contributions of the article to this review. It is important to note that although the focus of this 
review is socioemotional regulation, this was not necessarily the focus of each publication. The 
foci of some studies included all targets of regulation (i.e., cognition, motivation, emotion, and 
behavior), whereas others focused on singular targets, such as emotions or motivation. For the 
level of regulation, whenever the authors focused on two or more of SRL, CoRL, or SSRL, it 
was denoted as SoRL in the table, even if this term was not used in the text. I also used SoRL 
when authors did not distinguish the level of group regulation, as SoRL is often used as an 
umbrella term. The contexts included CL, CSCL (i.e., both online and face-to-face), and general 
learning environments (i.e., not specifically collaborative). The main contributions to this review 
included the key findings from each article specifically regarding socioemotional regulation.  
Results 
Through a review of the literature on socioemotional regulation in collaborative learning 
environments, I was able to discover several types of socioemotional interactions, causes of 
socioemotional challenges, and unique challenges students face when attempting to regulate their 
emotions in CSCL environments. I also found strategies that students use to regulate their 





Summary of Studies on Socioemotional (SE) Processes 
Study  Focus of Regulation  
Level of 
Regulation  Context  Main Contribution(s) to this Review 
Arguedas et al. 
(2016)  Emotions  SRL  
General 
Learning  
Emotional awareness is positively related to SRL and performance and is 
important for building an emotionally intelligent team. 
Bakhtiar et al. 
(2017)  Emotions  SSRL  CSCL  
The authors provided a list of emotions and regulation strategies derived 
from theory and research.  
Barron (2003)  n/a  n/a  CL  Self-focused group members cause the groups more difficulty, interfering with collective problem solving and successful completion of the task. 
Castellanos & 
Onrubia (2018)  All  SoRL  CSCL  
Students share emotions associated with both task (e.g., difficulty) and 
non-task (e.g., personal wellbeing) components of learning. 
Daher et al. (2018)  Emotions, Cognition  SoRL  CL  
Educators can encourage students to not only take leadership throughout 
the task, but also share the role and subsequent responsibilities. 
De Backer et al. 
(2015)  
Meta-
cognition  SSRL  CL  
High levels of content processing strategies and the discussion 
transactivity of the group are linked to positive group emotions.  
Dewiyanti et al. 
(2017)  
Emotions, 
Cognition  SoRL  CSCL  
Student groups rarely monitor at the beginning of a task; thus, it is 
important for educators to encourage and scaffold group regulation early. 
Duckworth et al. 
(2014)  Emotions  SRL  
General 
Learning  
Gross’ (1998) process model of emotion regulation (i.e., five families of 
regulation strategies) can be applied to educational settings. 
Grau & Whitebread 
(2012)  All  SoRL  CL  
SSRL was negatively correlated with SE interactions. Discussing issues 
resulted in conflict, which students attempted to resolve with CoRL. 
Isohätälä et al. 
(2017)  All  SSRL  CL  
Positive socioemotional interactions are linked to higher levels of 
participation.  
Isohätälä et al. 
(2018)  n/a  n/a  CL  
Positive interactions in argumentation can be sustained through hedging, 





Table 2.1 (Continued)        
Study  Focus of Regulation  
Level of 
Regulation  Context  Main Contribution(s) to this Review 
Janssen et al. (2012)  Emotions, Cognition  SoRL  CSCL  
Students who regulated the collaboration, rather than just task-related 
activities, performed better overall (Janssen et al., 2012). 
Järvelä et al. (2008)  Motivation  SSRL  CL CSCL  
Observing emotion regulation in CSCL is often more difficult than in 
traditional collaborative settings. 
Järvelä et al. (2013)  All  SSRL  CL  When groups are faced with challenges, it is necessary for the group members to regulate together in order to restore emotional balance. 
Järvelä et al. (2015)  All  SoRL  CSCL  Group members will develop better regulation strategies when they become aware of SE issues and realize a need to regulate. 
Järvelä et al. (2016)  All  SSRL  CL  SE interactions mainly occur in the forethought (and occasionally the performance) phase of SRL. 
Järvelä & Järvenoja 
(2011)  Motivation  SRL  CL  
Motivation regulation (including SE aspects) can be socially constructed 
through the shared interactions of the group. 
Järvenoja & Järvelä 
(2005)  
Emotions, 
Motivation  SRL  CSCL  
Students’ emotional experiences in a CSCL environment were derived 
from: (a) self, (b) task, (c) performance, (d) context, and (e) social. 
Järvenoja & Järvelä 
(2009)  Emotions  SoRL  CL  
When working in groups, students can regulate their emotions both 
individually and collaboratively. 
Järvenoja et al. 
(2013)  Emotions  SoRL  CL  
Researchers discussed the Adaptive Instrument for Regulation of 
Emotions (AIRE), which was used in several of the other studies. 
Järvenoja et al. 
(2015)  All  SSRL  CL  
Students adapt their regulation to their specific social context (i.e., 
regulation is situated). 
Järvenoja et al. 
(2017)  
Emotions, 
Motivation  SoRL  CL  
Promoting SE regulation should focus on addressing emerging emotional 
challenges, such as using adaptive tools that provide targeted support. 





Table 2.1 (Continued)       
Study  Focus of Regulation  
Level of 
Regulation  Context  Main Contribution(s) to this Review 
Kurki et al. (2018)  Emotions, Behaviors  CoRL  
General 
Learning  
Continuous monitoring from teachers can help them provide targeted 
support that matches their students' emerging needs.  
Kwon et al. (2014)  Emotions  SSRL  CL and CSCL  
Social interdependence can provoke students to provide more help and be 
more encouraging to other members of the group. 
Lajoie et al. (2015)  Emotions  CoRL  CSCL  Interactive Social Presence (e.g., complimenting, encouraging contributions) increased group cohesion. 
Lamminpää & 
Vesterinen (2018)  Emotions  SoRL  CL  
Humor during off-task discussions can be important to forming a group 
identity and future group cohesion. 
Malmberg et al. 
(2015)  All  SSRL  CSCL  
Only high performing groups shifted from regulating external factors 
towards internal factors (i.e., cognition, motivation, emotion) over time.  
Michinov & 
Michinov (2008)  n/a  n/a  CSCL  
Face-to-face components in CSCL can increase familiarity among 
students, allowing for more socialization, trust, and sharing. 
Miller & Hadwin 
(2015)  All  SoRL  CSCL  
Students reported that SE regulation is optimal when strategies are 
enacted by the group, rather than individually. 
Näykki et al. (2014)  Emotion  SRL  CL  Some of the SE challenges that prohibit group cohesion stem from students’ ineffective collaboration and regulation skills.  
Näykki et al. (2017)  Emotions, Cognition  SSRL  CL  
SE monitoring can be broken down into the monitoring of SE 
experiences, SE challenges, and SE support. 
Pekrun et al. (2002)  Emotions  SRL  General Learning  
Emotions are naturally connected with critical components of SRL such 
as learning strategies, interest, values, goals, self-efficacy, and control. 
Pintrich (2004)  Motivation  SRL  General Learning  
Students may need to regulate their emotions not only during the task, but 
also after the task is completed.  
Räisänen et al. 
(2016)  All  SoRL  
General 
Learning  
Students may not engage in co-regulation because do not often seek 





Table 2.1 (Continued)        
Study  Focus of Regulation  
Level of 
Regulation  Context  Main Contribution(s) to this Review 
Rogat & Adams-
Wiggins (2015)  Emotions  CoRL  CL  
Facilitative CoRL is associated with positive SE interactions, whereas 




 All  SSRL  CL  Positive SE interactions are linked to higher quality SSRL. 
Splichal et al. 
(2018)  All  SoRL  CSCL  
Students were more likely to use SRL or CoRL scripts during SE 
challenges and SSRL scripts during sociocognitive challenges.  
Ucan & Webb 
(2015)  All  SoRL  CL  
Positive interactions tend to create positive group climates, which 
facilitate the use of regulation processes. 
Volet, Summers, & 
Thurman (2009)  All  CoRL*  CL  
Sustained high-level SSRL was contributed to shared positive emotions, 
among other factors. 
Volet, Vauras, & 
Salonen (2009)  All  
SRL  
SSRL  CL  
SE and motivational regulation plays an important role in maintaining 




 Emotions  SRL  CSCL  The use of reappraisal as an emotional regulation strategy increased participation in a CSCL environment. 
Webster & Hadwin 
(2015)  Emotions  SRL  
General 
Learning  
The authors compiled a list of self-reported individual-level strategies that 
students used to regulate the emotions interfering with their progress. 
Whitebread et al. 
(2007)  All  All  CL  
As adults become involved in the learning task, they tend to take up the 
regulatory role or prompt students’ regulatory behaviors. 
Wolters (2003)  Motivation  SRL  General Learning  
Causal attributions can trigger emotions and expectations for success that 
can impact students’ disposition to similar experiences in the future. 
Xu et al. (2014)  Emotions  SRL  CSCL  Group feedback has a positive effect on the students’ emotion regulation, above and beyond individual feedback  





promote collaborative socioemotional regulation.  
Types of Socioemotional Interactions  
 There were two types of socioemotional interactions found in the literature: positive and 
negative. In several studies, the types of interactions were linked to the students’ goals (Rogat & 
Adams-Wiggins, 2015), motivations (Järvelä, Malmberg, et al., 2016), engagement (Järvelä, 
Malmberg, et al., 2016), and high-quality regulation (i.e., regulation enacted collaboratively to 
maintain focus on content understanding and task compleition; De Backer et al., 2015; Lee, 
O’Donnell, & Rogat, 2015; Rogat & Linnenbrink-Garcia, 2011). Most groups had a mixture of 
both positive and negative interactions, but one type usually dominated over the other (Näykki et 
al., 2014; Rogat & Adams-Wiggins, 2015; Rogat & Linnenbrink-Garcia, 2011).  
Positive socioemotional interactions included those in which group members were 
respectful, supportive of each other, and promoted group cohesion (Rogat & Linnenbrink-Garcia, 
2011; see Table 2.2 for more examples). The most common examples of positive socioemotional 
interactions were respect, encouraging participation, and fostering group cohesion. Such positive 
interactions often led to enjoyment (Volet, Summers, et al., 2009), sustained participation 
(Isohätälä, Järvenoja, & Järvelä, 2017; Volet, Summers, et al., 2009), and stronger relationships 
(Lajoie et al., 2015). Several researchers noticed a relationship between positive socioemotional 
interactions and high quality SSRL (De Backer et al., 2015; Rogat & Linnenbrink-Garcia, 2011). 
Finally, Kwon, Liu, and Johnson (2014) found that social interdependence (i.e., the success of 
each student is dependent upon others in the group) provoked students to provide more help and 
be more encouraging to other group members. 
Negative socioemotional interactions, on the other hand, can decrease group cohesion, 
debilitate open communication, and increase off-task behaviors (Rogat & Linnenbrink-Garcia, 
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task (Näykki et al., 2014). There were also several examples of negative interactions provided in 
the literature (see Table 2.3). The most common examples of negative interactions were 
disrespect, discouraging participation, and low group cohesion. Importantly, I noticed that these 
were direct opposites of the most common positive interactions. Such negative interactions can 
actually decrease the quality of regulation and the opportunities for shared regulation (Rogat & 
Linnenbrink-Garcia, 2011).  
Socioemotional interactions are often cyclical in nature. Positive interactions typically 
produce positive overall experiences and negative interactions tend to lead to negative overall 
experiences (Järvenoja & Järvelä, 2005, 2013; Rogat & Linnenbrink-Garcia, 2011; Volet, 
Summers, et al., 2009). Moreover, unresolved challenges can lead to subsequent challenges for 
the group (Ucan & Webb, 2015); negative emotions can affect future learning and group 
interactions (Webster & Hadwin, 2015) and negative collaborative experiences can affect future 
collaborative endeavors (Bakhtiar et al., 2017). The group’s responses to these interactions can 
shape future conflicts and challenges, but when regulated properly can change the direction to 
produce more desirable outcomes and amicable environments (Järvenoja & Järvelä, 2013; 
Malmberg et al., 2015).  
Causes of Socioemotional Challenges  
There are many issues that can cause socioemotional challenges in collaborative learning 
groups. These issues can stem from cognitive (e.g., understanding the task), motivational (e.g., 
interest), behavioral (e.g., off-task talk), or social challenges (e.g., communication) that arise 
during collaborative learning (Näykki, Isohätälä, Järvelä, Pöysä-Tarhonen, & Häkkinen, 2017). 
Many of the challenges can fit into one or more of six categories: content and task, conflicting 
goals, different communication styles, different work habits, interpersonal dynamics, and 





Negative Socioemotional Interactions by Study 
 
Bakhtiar et al. (2017)* Lajoie et al. (2015) Rogat and Adams-Wiggins (2015) 
Rogat and Linnenbrink-Garcia 
(2011) 
 Not listening actively Disrespect Disrespect 
Discouraging participation/ 
motivation Discouraging participation Discouraging participation Discouraging participation  
Low cohesion Low group cohesion Low cohesion Low group cohesion 
  Targeted ignoring/rejection  
 Negative criticism Mistakes seen as incompetence  
  Social comparison  
 Showing distractive behaviors   
Pressuring others    





PBL), which are often associated with cognitive challenges and can lead to increases in negative 
interactions (Järvenoja & Järvelä, 2009). Students could also have different interpretations of the 
content in general (Järvenoja & Järvelä, 2005) or task (Boekaerts, 2006; Järvenoja & Järvelä, 
2005, 2009; Järvenoja et al., 2013; Volet, Vauras, et al., 2009). For the content, students could 
have misunderstandings around the specific concepts and ideas, the method of instruction, or the 
setup of the classroom (Järvenoja & Järvelä, 2005). Concerning the task, students may have 
different plans for completing the task, different strategies on how to enact a shared plan, or even 
a completely different understanding of what the task is asking them to do (Järvenoja et al., 
2013). Challenges can also vary based on the type of tasks. Järvelä and colleagues (2016) found 
that the socioemotional interactions typically did not differ for teacher-led versus student-led 
tasks. They did find, however, that ill-structured tasks required more persistence on the part of 
the students than well-defined tasks, which led to increased socioemotional challenges. 
Furthermore, they found that the most difficult parts for the students were task interpretation and 
task planning (Järvelä, Malmberg, et al., 2016). Järvelä and Järvenoja (2011) actually designed 
their tasks to create cognitive conflict, with the level of difficulty of the tasks increasing over 
time, moving from more structured to less structured. They found that as task-based cognitive 
conflicts increases, so did socioemotional challenges, which the authors then used to provoke 
negotiation and move the group towards shared regulatory processes (Järvelä & Järvenoja, 
2011). 
 Conflicting goals can also cause socioemotional challenges within a group (Järvelä & 
Järvenoja, 2011; Järvenoja & Järvelä, 2009; Järvenoja et al., 2013; Rogat & Linnenbrink-Garcia, 
2011). These goals often include differing priorities amongst the group members (Järvelä & 
Järvenoja, 2011; Järvenoja et al., 2013; Ucan & Webb, 2015). Personal goals of individual group 
members could possibly disturb those set by the group (Järvenoja et al., 2013). Furthermore, 
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some students may prioritize group cohesion differently. Although some students strive to create 
a “perfectly” balanced group, others will be more concerned about simply completing the tasks 
than getting along (Järvenoja et al., 2013). On the other hand, groups may prioritize getting along 
with each other over engaging in argumentation, negotiation, and consensus building, thus 
emphasizing emotional components of learning over cognitive ones (Isohätälä, Näykki, Järvelä, 
& Baker, 2018). These differences can make working together extremely tense or unproductive 
without proper socioemotional regulation. 
Students can also bring different communication styles to a collaborative group 
(Järvenoja & Järvelä, 2005, 2009, 2013; Volet, Vauras, et al., 2009). This could involve how 
students interact with and talk to their peers (Barron, 2003; Järvenoja et al., 2013), their ability to 
negotiate with other group members (Andreissen & Baker, 2014; Järvelä & Järvenoja, 2011; 
Ucan & Webb, 2015), and the roles (e.g., leader, presenter) adopted by each student (Daher, 
Anabousy, & Jabarin, 2018; Järvenoja & Järvelä, 2005; Rogat & Linnenbrink-Garcia, 2011). 
How students listen and respond to each other can influence the group’s level of success; when 
students do not listen to or respond to other group members, the group is more likely to be 
unsuccessful in the given task (Barron, 2003). Group with members who were rude to each other 
typically performed worse than groups whose members did not engage in such behavior (Barron, 
2003). When group members were more self-focused, the groups faced even more difficulty, as 
this behavior often interfered with collective problem solving and successful completion of the 
task (Barron, 2003). Moreover, group members challenging one another for the leadership role 
can lead to negative or mixed emotions (Daher et al., 2018). Several researchers suggested that 
one of the most important aspects of a successful collaborative learning group is that students 
create a sense of community (Järvelä et al., 2015; Kreijns et al. 2013; Kwon et al., 2014; 
Malmberg et al., 2015; Volet, Summers, et al., 2009). This involved building trust (Järvelä et al., 
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2015; Kwon et al., 2014; Malmberg et al., 2015), establishing group norms (Kwon et al., 2014), 
and promoting openness and honesty (Volet, Summers, et al., 2009).  
Another cause of tension for students is different work habits (Järvenoja & Järvelä, 2005, 
2009; Järvenoja et al., 2013; Volet, Vauras, et al., 2009). Examples of this included unequal 
participation (Rogat & Adams-Wiggins, 2015), unequal commitment (Järvenoja et al., 2013), 
lack of focus leading to off-task behaviors (Järvelä & Järvenoja, 2011; Järvenoja et al., 2013; 
Rogat & Adams-Wiggins, 2015), and different quality standards (Järvenoja et al., 2013). Järvelä 
and Järvenoja (2011) found students most frequently reported teamwork as a challenge. Students 
may also attempt to dominate the task as a means of protecting their identity as competent or a 
valuable member to the group, resulting in less successful groups (Barron, 2003). Finally, 
Räisänen, Postareff, and Lindblom-Ylänne (2016) found that students may not engage in co-
regulation because they are good self-regulators and do not see a need to seek support from 
others, they may lack the experience to do so, or they may prefer to work alone. As students 
begin to work collaboratively, teamwork and the ability to reconcile the differing work habits is 
imperative for success. 
 Not surprisingly, interpersonal dynamics can also lead to tense situations in collaborative 
learning groups (Järvenoja & Järvelä, 2005, 2009, 2013; Järvenoja et al., 2013; Malmberg et al., 
2015; Volet, Vauras, et al., 2009). These include power dynamics (Rogat & Adams-Wiggins, 
2015), individual differences (e.g., career interests; Järvenoja & Järvelä, 2009; Näykki et al., 
2014), individual inclinations or willingness to work collaboratively (Järvenoja & Järvelä, 2005; 
Pekrun, Goetz, Titz, & Perry, 2002), and emotional awareness of oneself and others (Arguedas, 
Daradoumis, & Xhafa, 2016). An example of power dynamics can be seen in how students 
attempt to help each other. Specifically, Rogat and Adams-Wiggins (2015) distinguished 
between directive and facilitative group members with the former being more domineering and 
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the latter being helpful and respectful. This led to more negative socioemotional interactions in 
the former environments and more positive in the latter. Next, Näykki and colleagues (2014) 
studied a group that formed smaller dyads within the group based on similarities with regards to 
career interests (e.g., teachers versus researchers). By sectioning off into pairs with similar 
interests, the pairs of students were pitted against one another, resulting in less negotiation 
toward a common understanding. As groups work together, individuals may experience different 
levels of pressure for success, competition, negative feedback, among others components of 
learning (Pekrun et al., 2002). If these experiences are different for each student, they may lead 
to issues within the group. Lastly, emotional awareness of oneself and others helps build group 
cohesion and a collective emotional competence. Naturally, a lack of awareness could have the 
opposite effect, hurting the group’s ability to work together (Arguedas et al., 2016). Groups of 
students must be able to compromise and work through their differences in order to successfully 
collaborate. 
 Finally, challenges may arise from differences that are external to the group (Järvelä & 
Järvenoja, 2011; Järvenoja et al., 2013). These differences include outside commitments (e.g., 
required work for other classes; Järvelä & Järvenoja, 2011; Järvenoja et al., 2013) and personal 
life circumstances (e.g., doctor’s appointment; Järvenoja et al., 2013). Each of these can 
potentially distract students from task completion and working collaboratively. They can also 
decrease motivation, interest, or commitment to the task or group (Järvenoja et al., 2013).  
Unique Socioemotional Challenges in CSCL Environments 
 In comparison to traditional collaborative learning environments, CSCL contexts have 
unique challenges with regards to socioemotional regulation that should be considered (Kreijns 
et al., 2013), as online learning and technological tools for learning are becoming more 
prominent (Järvelä, Kirschner, et al., 2016; Michinov & Michinov, 2008). CSCL includes any 
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collaborative learning environment with computer-mediated support (Kreijns, 2013). Of the 
studies I reviewed, most focused on students in online environments, but a few considered 
classroom learning supported by technological tools. Interestingly, Michinov and Michinov 
(2008) referred to online learning as “a collaborative mode of learning in an individualistic 
culture”, p. 1552), highlighting the juxtaposition of the two core components, technology and 
social interactions, in these environments.  
First, similar to traditional learning environments, communication is critical in CSCL. 
Students learning in CSCL environments, however, have to exert extra effort, devoting much of 
their communication to signal agreement and acknowledge understanding in attempt to establish 
shared understanding (Janssen et al., 2012). The difficulty of completing a collaborative task and 
the lack of paralinguistic clues from other group members can lead to negative emotions and 
socioemotional interactions (Michinov & Michinov, 2008). The incorporation of a face-to-face 
component in CSCL settings, however, can increase positive socioemotional interactions due to 
greater familiarity among students, thus allowing more socialization, trust, and sharing of 
personal information and emotions (Michinov & Michinov, 2008). Next, although distance 
learning increases flexibility, collaboration creates interdependence with other learners, often 
resulting in decreases in flexibility (Dewiyanti et al., 2007). For example, with online learning, 
students can typically learn at their own pace and complete their work based around their own 
schedule. In collaborative learning environments, all group members must come together and 
agree on meeting times and deadlines, which may or may not be optimal for every student in the 
group. This is especially difficult in asynchronous environments, as students may not be engaged 
in the learning environment at the same time and lack immediate access to each other 
(Castellanos & Onrubia, 2018). Finally, students also experience challenges with using the 
technology (e.g., connectivity or platform issues; Vourela & Nummenmaa, 2004). Although this 
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is not surprising, it can add extra stress and frustration on top of the complicated issues related to 
social interactions, thus possibly leading to even more group challenges. 
Socioemotional regulation is also difficult to study in CSCL environments. In fact, few 
studies exist that demonstrate how students in these contexts actually regulate collectively 
(Volet, Vauras, et al., 2009). This is partly attributed to how difficult it is to research social 
interactions in a virtual environment in comparison to traditional collaborative settings (e.g., 
using video observations; Järvelä et al., 2008). Next, many of the environments that have 
incorporated CSCL, whether in the classroom or online, do not support socioemotional 
development or regulation. For example, many CSCL programs were designed to facilitate 
cognitive gains and the social processes were given a secondary role or even overlooked entirely 
(Kreijns et al., 2013). Given this, learners often have to build and cultivate relationships on their 
own. Also, if the socioemotional processes are not prioritized by tool developers, researchers, 
and teachers, it is doubtful that the students will focus on them either. Finally, most of the 
interactions in these contexts were limited and inadequate, resulting in short and shallow 
conversations between group members (Volet, Vauras, et al., 2009). Without face-to-face 
contact, it is often difficult for students to correctly interpret virtual messages, which could lead 
to unnecessary socioemotional challenges (Michinov & Michinov, 2008). Each of these are 
important considerations for studying socioemotional regulation in CSCL environments. 
Socioemotional Regulation Strategies  
Given the types of challenges and interactions that exist in collaborative learning settings, 
it is important to investigate the strategies that groups of students use to collectively regulate 
their emotions, as socioemotional regulation is critical for group functioning and maintaining a 
positive group climate (Ucan & Webb, 2015). To overcome socioemotional challenges and 
increase group functioning, students need to engage in both individual- and group-level 
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regulation strategies (Bakhtiar et al., 2017). Thus, it is advantageous to first consider how 
students regulate independently. Several of the studies that highlighted individual regulation used 
Gross’ (1998) process model of emotional regulation as a theoretical foundation (Duckworth et 
al., 2014; Näykki et al., 2014; Webster & Hadwin, 2015), likely due to the predominance of the 
model for emotion regulation in other contexts. In his model, Gross (1998) introduced two 
categories of emotion regulation strategies: antecedent-focused (i.e., those that occur before the 
emotional response is fully formed) and response-focused (i.e., those that occur after the 
response is formed). He listed four types of antecedent-focused regulation strategies: situation 
selection (i.e., avoiding an emotional situation), situation modification (i.e., modifying the 
situation to create a better emotional state), attentional deployment (i.e., distracting oneself away 
from the emotional state), and cognitive change (i.e., reinterpreting the meaning of the situation 
or event). He listed only one response-focused strategy: response modulation (i.e., attempting to 
directly influence the response). Antecedent-focused strategies are typically preferable and 
usually more successful. This is due to the fact that it is often harder to change a response when 
the emotion is fully formed; avoiding or modifying the situation is preferred to minimize the 
emergence of negative emotional responses (Duckworth et al., 2014). Näykki and colleagues 
(2014) observed the use of both antecedent- and response-focused strategies within the 
collaborative context as they studied how each individual in a group regulated their response to 
emotionally challenging situations. Findings from Pekrun and colleagues (2002) also mirrored 
parts of Gross’ model; the authors found that students engaged in either problem-focused 
regulation to address the cause of the emotion or emotion-oriented regulation, which was used to 
control the emotion. See Table 2.4 for a compiled list of individual and group regulation 
strategies I found in the literature. Most of these strategies fall within one of Gross’ five types of 





Salient Individual- and Group-Level Emotion Regulation Strategies 
Strategy Definition Level Strategy Type Studies 
Accept and carry on/ Do 
Nothing 
Taking no action to change an emotion Individual n/a 
Bakhtiar et al. (2017)  
Webster & Hadwin (2015)  
Wolters (2003) 
Changing the plan or 
approach/ Task 
enactment 
Changing the approach used to tackle 





Bakhtiar et al. (2017) 
Webster & Hadwin (2015) 
Changing thoughts or 
beliefs/ Reappraisal/ 
Attributional Retraining 
Attempting to change one’s perspective 





Bakhtiar et al. (2017) 
Pekrun et al. (2002) 
Vourela & Nummenmaa (2004) 
Consider different roles, 
responsibilities, 
strengths 
Discussing the different roles needed 





Näykki et al. (2017) 
Considering other's 
viewpoints/ Remain 
open to negotiation 
Listening attentively and 
acknowledging the ideas of others 




Isohätälä et al. (2018)  
Ucan & Webb (2015) 
Discuss feelings and 
issues/Talking to others 
in the group 
Engaging in group discussions about 





Bakhtiar et al. (2017) 
Näykki et al. (2017) 
Encouraging, 
complimenting 
Providing support to other group 




Bakhtiar et al. (2017)  
Ucan & Webb (2015) 
Enhancing competence 
Attempting to learn the material better 





Webster & Hadwin (2015) 
Environment 
management strategies 





Webster & Hadwin (2015)  
Xu et al. (2014) 
Interest enhancement 









Table 2.4 (Continued)     
Strategy Definition Level Strategy Type Studies 
Presenting idea with 
tentativeness 
Using statements of uncertainty, 
questions, conditional clauses, and 
unconfident expressions, to create a 




Isohätälä et al. (2018)  
Ucan & Webb (2015) 
Self-consequating 
thoughts and actions 
Considering the consequences of 
completing (or not completing) the task 





Webster & Hadwin (2015) 
Self-handicapping 
Decrease of effort to protect self-worth 







Attempting to control self-efficacy 






Taking deep breaths 
and/or relaxing 





Bakhtiar et al. (2017) 
Task avoidance 
Avoiding the task (or specific aspects 





Webster & Hadwin (2015) 
Task focus/ Controlling 
attention 
Switching focus to the task rather than 
emotion or trying to complete the task 




Bakhtiar et al. (2017)  
Ucan & Webb (2015) 
Webster & Hadwin (2015) 
Task or goal 
management/ Creating a 
good plan 
Attempting to manage the academic 




Bakhtiar et al. (2017) 
Webster & Hadwin (2015) 
Tension relaxation/ 
Using Humor 
Using strategies such as humor and 
pulling back on a stance as a means to 




Bakhtiar et al. (2017)  
Isohätälä et al. (2018) 
Lamminpää & Verterinen (2018) 
Thinking positively 
Focusing on positive aspects or making 










Similarly, in the educational literature, researchers have found that students need to 
regulate both task- and non-task-related activities (Pekrun et al., 2002) and that groups of 
students who regulate the collaboration, rather than just components of the task, typically 
perform better overall (Janssen et al., 2012). That is, socioemotional regulation can target the 
cognitive, motivational, behavioral, and social components of learning that lead to undesirable 
emotions (Näykki et al., 2017). In fact, several researchers have suggested that socioemotional 
regulation can also positively influence cognition and motivation (Malmberg, Järvelä, Järvenoja, 
& Panadero, 2015; Volet, Vauras, et al., 2009). Specifically, severe conflicts derived from 
negative socioemotional interactions can influence goals and interest (Näykki et al., 2014). This 
is primarily because socioemotional regulation is often a shared responsibility of the entire group 
(Järvenoja & Järvelä, 2009; Rogat & Adams-Wiggins, 2015); when groups successfully regulate 
cognitive, motivational, behavioral, and emotional processes together, they can decrease the 
cognitive load of each group member (Lajoie et al., 2015). In those groups that do not 
successfully regulate, each of these processes can become burdensome and lead to even more 
conflict (Näykki et al., 2014).  
 Students must also be able to regulate at the group level to be successful in collaborative 
learning (Järvenoja et al., 2015). Group-level socioemotional strategies are different and often 
more complex than those used at the individual level (Järvelä & Järvenoja, 2011; Järvelä, 
Malmberg, et al., 2016; Rogat & Linnenbrink-Garcia, 2011). The group must use these strategies 
collectively. This involves a “bidirectional and interactive process” (Järvenoja & Järvelä, 2009, 
p. 464) that requires at least some level of cooperation. These strategies are also situated within 
the specific context (Järvelä & Järvenoja, 2011; Järvenoja & Järvelä, 2013; Näykki et al., 2014). 
Each new situation, task, and group member may require the group to adjust their regulatory 
behaviors. The majority of these strategies are implemented in an attempt to sustain motivation 
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(Järvenoja et al., 2015), maintain emotional balance (Järvelä, Järvenoja, Malmberg, & Hadwin, 
2013; Järvelä et al., 2008; Järvenoja & Järvelä, 2013; Järvenoja et al., 2015), or reduce negative 
emotional experiences (Järvenoja & Järvelä, 2013). Moreover, in a study by Miller and Hadwin 
(2015), students reported that emotion regulation is optimal when strategies are enacted by the 
group, rather than individually. That being said, individual regulatory processes remain 
important but should be complementary to the groups’ combined efforts. 
 Socioemotional regulation strategies are usually seen as students monitor and control 
their socioemotional experiences, socioemotional challenges, and socioemotional support (see 
Table 2.4; Näykki et al. 2017). Many of the strategies can be used at both the individual and 
group levels. For example, an individual can reappraise a negative interaction with another group 
member, or the group can collectively reappraise negative feedback on an assignment. Other 
strategies, however, were only observed or reported at either the indivdiual (e.g., self-talk) or 
group level (e.g., complimenting). Bakhtiar and colleagues (2017) argued that socioemotional 
interactions are part of the regulatory process, as they are often used for regulation purposes 
suggesting that the interactions from Table 2.2 may also be used as regulation strategies. For 
example, encouraging and supporting other group members can be both an observed interaction 
as well as a purposeful regulation strategy (Kwon et al., 2014; Lajoie et al., 2015; Näykki et al., 
2014; Rogat & Adams-Wiggins, 2015). The distinction between interactions and regulation is, in 
part, connected to whether the interaction was intentional and chosen to address an issue (i.e., 
regulation) or enacted subconsciously (Veenman, Van Hout-Wolters, & Afflerbach, 2006). 
Regardless, it is possible that a socioemotional interaction served as a catalyst for students to 
maintain or regulate their emotion states, therefore becoming a regulation strategy. 
There were also many interesting findings related to group-level strategy use. Splichal, 
Oshima, and Oshima (2018) found that students were more likely to use SRL or CoRL scripts 
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during socioemotional challenges and SSRL scripts during sociocognitive challenges. They 
purported that students used SRL and CoRL in an attempt to improve their own and others 
negative emotions, address negative interactions, or resolve socioemotional challenges, but they 
used SSRL to co-construct ideas and knowledge to complete the task. Moreover, students who 
used a variety of regulation strategies engaged in higher quality regulation (i.e., through well-
organized scripts) than students who used similar strategies throughout the task (Splichal et al., 
2018). Webster and Hadwin (2015) also found that students reported the use of different 
strategies, even when faced with similar emotions. Finally, Järvenoja, Järvelä, and Malmberg 
(2017) found that regulation emerged to address issues as they arise from personal, contextual, 
and social aspects, rather than in certain phases of learning (e.g., orientation phase). For example, 
students may not participate in trust building activities at the beginning of a task but rather 
address issues of trust as they emerge. These findings have implications for not only what 
strategies students use, but also how they are using them. 
 I also found several maladaptive emotion regulation strategies that students use. These 
included students withdrawing from collaborative work when frustrated (Näykki et al., 2014), 
splitting up into smaller groups to complete the work (Näykki et al., 2014), and engaging in 
procrastination to avoid challenging tasks or situations (Grau & Whitebread, 2012; Kwon et al., 
2014). Interestingly, Näykki et al. (2014) found that the group they studied was able to regulate 
cognitive challenges, but not those in the socioemotional domain. This aligns with other findings 
that students may not prioritize regulating emotions as much as regulating other domains such as 
cognition. This, along with the overall limited number of studies on socioemotional regulation, 





Methods to Promote Socioemotional Regulation 
 As my results have shown, there is a growing need for students to regulate their emotions 
in collaborative settings (Järvenoja & Järvelä, 2013). Most researchers and practitioners have not 
focused on improving social aspects of collaborative learning, though, believing them to occur 
naturally and assuming that students will figure them out on their own (Miyake & Kirschner, 
2014). The reality, however, is that socioemotional regulation is not something that always 
happens naturally; positive group climates are often difficult for teachers to create and sustain 
(Ucan & Webb, 2015). Moreover, some students simply do not know how to regulate or do not 
always realize the need to regulate, both of which typically intensifies the socioemotional 
challenges (Järvenoja et al., 2013; Järvenoja et al., 2017; Rogat & Linnenbrink-Garcia, 2011). 
Rogat and Linnenbrink-Garcia (2011) found that negative experiences resulted from students 
being deprived the opportunity to develop their collaborative learning skills. Students also 
struggled with determining the importance of the challenges they face as they decided how to 
deal with them (Järvenoja et al., 2013). This implies that when challenges rise, students may not 
know how to properly respond. Similarly, Näykki et al. (2014) found that several of the 
socioemotional challenges of the students in their study may have resulted from students’ 
inadequate skills for collaboration and regulation. Students need to learn appropriate regulatory 
strategies and when to use them. This may be particularly true for younger students, as these 
students have limited experiences and often fewer regulation strategies, but do have the capacity 
to regulate (Rogat & Linnenbrink-Garcia, 2011). As such, researchers and practitioners may 
need to help students engage in effective socioemotional regulation.  
 I found two main recommendations for supporting socioemotional regulation in the 
literature: promoting awareness and providing scaffolding. Naturally, in order for students to 
regulate their emotions, they must first realize that there is an issue (Järvelä & Hadwin, 2013; 
 
 43 
Järvelä et al., 2013; Järvelä et al., 2015; Järvenoja & Järvelä, 2009; Näykki et al., 2014). 
Emotional awareness is positively related to self-regulation and performance and is important for 
building an emotionally intelligent group (Arguedas et al., 2016). Moreover, promoting 
awareness of emotions and meta-emotions (i.e., feeling about emotions) helps facilitate the 
regulation of negative emotions (Pekrun et al., 2002). Näykki et al. (2014) found that only when 
students were aware of the need for socioemotional regulation, could they prevent challenges 
from turning into negative interactions with the potential to derail the group. It is also important 
that students are aware of how their interpretations, beliefs, and goals differ from their group 
members. This supports open communication and can help to bypass potential conflicts (Järvelä 
& Hadwin, 2013; Järvenoja & Järvelä, 2009). Awareness needs to be at both the individual and 
group level to maintain positive group interactions and successful collaboration (Järvelä et al., 
2015). Teachers’ ongoing monitoring and support can generate awareness and help students 
adopt proper regulatory behaviors. Through continuous monitoring, teachers can provide 
targeted support that matches their students' emerging needs (Kurki, Järvenoja, & Järvelä, 2018). 
Scripting can also prompt student discussions regarding their feelings about the task and group, 
allowing for more group-level emotional awareness and making positive emotions more 
prominent (Näykki et al. 2017). 
 Several of the studies used the Adaptive Instrument for Regulation of Emotions (AIRE) 
to collect data and/or promote student awareness (Järvelä & Hadwin, 2013; Järvelä & Järvenoja, 
2011; Järvenoja & Järvelä, 2005, 2009; Järvenoja et al., 2013). The purpose of this assessment is 
to pinpoint the socioemotional struggles that students experience in collaborative learning, as 
well as individual and group level efforts to regulate these challenges (Järvenoja et al., 2013). 
The AIRE is context based; it requires students to provide feedback based on their feelings in 
regard to the current situation. This feedback includes four regulation aspects: personal goals, 
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socioemotional challenges, level of regulation, and reflections on goal attainment (Järvenoja et 
al., 2013). Overall, use of this assessment provided students insight into what challenges they 
were facing and what regulatory strategies or action they had to address these challenges (Järvelä 
& Hadwin, 2013; Järvenoja & Järvelä, 2009; Järvenoja et al., 2013). 
Researchers have found that collaborative learning is also more successful when 
instructors scaffold regulation (Järvelä & Hadwin, 2013; Järvelä et al., 2013; Järvelä et al., 2015; 
Järvenoja & Järvelä, 2009, 2013; Lajoie et al., 2015). Groups often do not regulate in the 
beginning of the collaborative process; it is important for educators to encourage and scaffold 
group regulation near the onset of groupwork (Dewiyanti et al., 2007). Educators can explicitly 
teach a variety of components necessary for successful collaboration and socioemotional 
regulation and use scaffolding to support the implementation of the ideas into practice. For 
example, educators can demonstrate to students how to discuss the pros and cons of each 
presented idea during argumentation (Lamminpää & Vesterinen, 2018), allowing for more 
engagement, better communication, and improved group cohesion. Teachers can also emphasize 
that mistakes, failure, and frustration are natural and important to learning (Lamminpää & 
Verterinen, 2018; Pekrun et al., 2002). Finally, educators can encourage students to take 
leadership throughout the task, but allow others to as well, thus sharing the duties, 
responsibilities, and workload (Daher et al., 2018). To effectively scaffold, teachers should also 
consider their role in the learning process. For example, Xu and colleagues (2014) found that 
teacher feedback given at the group level has a positive effect on students’ emotion regulation, 
above and beyond individual feedback. Moreover, as adults intervene in collaborative process, 
students are less likely to engage in regulation, suggesting that educators tend to take up the 
regulatory role or prompt students’ regulatory behaviors (Whitebread, Bingham, Grau, 
Pasternak, & Sangster (2007). This suggests the importance of scaffolding and eventual fading 
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(i.e., reducing the amount of support over time; Vygotsky, 1978) to allow students the 
independence to regulate on their own. Students need this autonomy, but only to the point at 
which they are still able to engage in productive SRL (Pekrun et al., 2002).  
Promoting socioemotional regulation should focus on addressing emerging emotional 
challenges and, as such, support should be provided just-in-time. This can be done through 
adaptive tools that provide targeted support for learners (Järvenoja et al., 2017). Several studies 
discussed tools that could help students regulate. Examples of such tools included the Socio-
Emotional Sampling Tool (SEST), an Individual- and Shared-Planning Tool, OurPlanner, 
OurEvaluator, the S-REG tool, and the AIRE (i.e., researchers used it as both an assessment and 
an intervention; Järvelä, Kirschner, et al., 2016). Järvelä et al. (2015) specifically discussed how 
tools could be created to enhance regulation. They found that tracing the learners’ activity 
throughout the learning process could inform students of their use of learning strategies. 
Furthermore, the data could also inform the researchers as they created scaffolds that were 
specific to the needs of both the individuals and group. This along with other tools like the AIRE 
support the notion that once awareness of regulatory needs has been achieved, then teachers can 
then help individuals and groups of students address specific needs. Then, prompts can be given 
(i.e., by teachers or technological tools) to help students achieve socioemotional regulation 
(Järvenoja & Järvelä, 2013). It is also important that the scaffolds include monitoring and 
evaluation aspects, in order for students to be able to maintain this regulation (Järvelä & Hadwin, 
2013). Regardless of the tool or technique, the key aspect of scaffolding is that teachers promote 
positive interactions for the groups by fostering group cohesion and encouraging students to 






In this review, I have synthesized five main areas related to socioemotional regulation: 
socioemotional interactions, socioemotional challenges, unique socioemotional challenges in 
CSCL environments, socioemotional strategies, and methods to promote socioemotional 
regulation. In this section, for each of the five areas, I will discuss the main contributions to the 
literature, implications for socioemotional regulation, implications for learning, and existing gaps 
and suggestions for future research. 
Socioemotional Interactions 
 The verbal and non-verbal interactions between students in collaborative groups are 
typically either positive or negative, with positive interactions typically leading to better 
academic and social outcomes. Moreover, most groups typically experience predominantly 
positive or negative emotions. This is likely due to the cyclical nature of these interactions; 
negative interactions between group members typically lead to future negative interactions. This 
has important implications for socioemotional regulation, as the students’ ability to improve their 
negative emotional states and stop the cycle of negative interactions can lead to improved group 
functioning and a positive group climate. As such, this can lead to increased motivation and 
engagement, both of which are important for learning. It can also help student turn their focus 
back to content understanding and task completion. More research is still needed, however, on 
the possible negative effects of positive interactions, such as disruptive and off-task behavior, 
and how regulation can be used to help groups get back on track. Finally, separate studies have 
highlighted different types of talk that serve as socioemotional interactions (e.g., apologizing; 
Bakhtiar et al., 2017). Researchers should expand this line of research to focus on how talk types 





 My review of the literature resulted in six categories of socioemotional challenges: 
content and task, conflicting goals, different communication styles, different work habits, 
interpersonal dynamics, and external factors. I found that within each of these categories were 
examples of cognitive, motivational, and social challenges. Many of these challenges were a 
result of interindividual differences that students have trouble working through. For example, 
differing levels of prior knowledge, goals, negotiation tactics, quality standards, interests, and 
outside commitments can lead to conflict if students do not appreciate these differences or lack 
the experience to know how to overcome them. Similar to interactions, socioemotional 
challenges often stimulate the need for regulation and can impair group functioning without 
effective intervention. These differences also have important implications for teachers as they 
place students into groups, attempt to help the groups, and understand the challenges that groups 
are facing that may interfere with understanding and task completion. More work is still needed, 
however, to parse out the differences and connections between socioemotional interactions and 
challenges. Thus far, the temporal relationship between the two processes is still ambiguous; that 
is, it is unclear whether socioemotional interactions lead to challenges or vice versa. This 
distinction is important when considering the implementation of regulation, as students will need 
to target specific events in order to effectively regulate their emotions. 
Unique Socioemotional Challenges in CSCL Environments 
 As the use of online and mobile learning continues to grow, it was important for me to 
expand my search to explicitly include CSCL environments. I found that a lack of face-to-face 
interactions between students have many negative implications for groups. A lack of sociability, 
or “the extent to which CSCL facilitates social interaction in the socioemotional dimension” 
(Kreijns et al., 2013, p. 236), is important for researchers, teachers and developers to consider, as 
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students must be encouraged to meaningfully interact within the social domain. Although this is 
also important in collaborative learning contexts, the uniqueness of the CSCL environments, 
especially those that are online, necessitates efforts to increase sociability. Likewise, in order for 
groups to be able to regulate their socioemotional challenges, they must first be encouraged to 
actively engage in positive socioemotional interactions. Without these affordances, students will 
not be able to effectively collaborate within the context of CSCL, thus impeding the likelihood of 
socioemotional regulation (Järvelä et al., 2015) and effective learning. Future research on CSCL 
should focus on how to design environments, or tools within the environments, to increase high 
quality social interactions between students. Moreover, there has been a recent movement to 
design and implement computer-mediated tools for regulation in collaborative learning (see 
Järvelä, Kirschner, et al., 2016). Future research can also focus on how to integrate these tools 
into existing or new CSCL environments.  
Socioemotional Regulation Strategies 
 With regards to the socioemotional regulation strategies, I found that students applied a 
variety of strategies to regulate their own, other’s, and the group’s emotions. Many of these 
strategies were self-reported, however, making it difficult to determine the effectiveness of the 
strategies. I also found that the strategies were used to address both task-and non-task related 
emotions, highlighting that the strategies could be cognitive (e.g., enhancing competence), 
motivational (e.g. self-talk), or social (e.g., sharing feelings) in nature. These findings are 
important for socioemotional regulation, as they highlight the need for students to develop a 
repertoire of strategies that allows them to apply the most appropriate strategy for a given 
situation. Being able to use a variety of strategies is specifically important for learning, as 
educational contexts are constantly in flux, and students need to be able to adapt accordingly. 
More work is needed, however, to look at how students are regulating their emotions as a group. 
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Currently, most of the strategies I found that can be implemented at the group-level are those that 
originated or are commonly studied at the individual level, but can implemented by the group 
(e.g., reappraisal, taking deep breaths). Future researchers can look at more sophisticated 
strategies for the groups to use, as opposed to strategies that individuals can use collectively.  
Methods to Promote Socioemotional Regulation 
 To advance practice, I also focused on suggestions for teachers to help students regulate 
their emotions better in collaborative learning environments. Throughout the literature, I found 
two main recommendations: promoting awareness and providing scaffolding. Each of these 
should be in response to students emerging needs, with teachers providing just-in-time, tailored 
support, which can be administered through scripting, tools, and surveys (e.g., AIRE). This 
assistance should also fade over time, allowing students to build autonomy. This allows students 
to determine which strategies are optimal for themselves and their groups through application 
and practice. These recommendations have implications for socioemotional regulation, as many 
students lack the necessary skills or repertoire of strategies to effectively regulate their emotions 
in collaborative settings. Teachers need to not only help students learn these skills, but also 
create classroom cultures that support the awareness and sharing of emotions. Future researchers 
also need to concentrate more on how students actually learn and apply appropriate regulatory 
strategies. Most of the literature to date has focused on what strategies students are already using 
or how to provide scaffolding to help students regulate and accomplish tasks. In the SRL 
literature, many researchers have found that explicit instruction of SRL strategies had a stronger 
correlation with performance than implicit instruction (Eilam & Reiter, 2013; Kistner, Rakoczy, 
Otto, Dignath-van Ewijk, Büttner, & Klieme, 2010; Moos & Ringdal, 2012; Zepeda, Richey, 
Ronevich, & Nokes-Malach, 2015). Given the obvious connections between SRL and SoRL, 
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explicit instruction of group-level regulatory strategies could help groups work together towards 
a shared understanding.  
Conclusion 
Although research on social regulation of learning has increased in recent years, 
socioemotional regulation remains understudied. This review was aimed at synthesizing the 
current literature on individual and group level regulation of emotions in collaborative settings, 
as a means to advance theory and improve practice in small group learning. As such, I 
highlighted the socioemotional processes that are often associated with socioemotional 
regulation. I found that socioemotional interactions are either positive or negative, and that most 
groups typically experience one type over the other. Groups also experience challenges 
stemming from one or more of six main categories: content and task, conflicting goals, different 
communication styles, different work habits, interpersonal dynamics, and external factors. These 
challenges are usually intensified in CSCL environments, in which a lack of sociability can add 
extra strain on social relationships. To combat these issues, students can engage in a variety of 
individual and group-level regulation strategies that target both the challenges and emerging 
emotions. Finally, I found that educators can promote socioemotional regulation through 
promoting awareness and providing scaffolding. Through this review, I have provided both 
researchers and practitioners with a better conceptualization of socioemotional regulation in 
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CHAPTER 3: THE FORMATION AND REGULATION OF EMOTIONS 
IN GROUPS WITH DIFFERENT META-EMOTIONAL JUDGMENTS 
 
Introduction 
Collaborative learning is becoming more popular within formal classroom practices 
(Cohen & Lotan, 2014). Researchers have documented the benefits of implementing 
collaborative learning in many different domains and contexts, including increases in student 
engagement, social skills, and academic performance (Cohen & Lotan, 2014). Collaborative 
learning also grants access to unique settings in which students can learn to work together and 
engage in problems by sharing multiple perspectives and opinions (Ehrilich & Zack, 1997; Grau 
& Whitebread, 2012; Miyake & Kirschner, 2014; Ucan & Webb, 2015). Additionally, many 
researchers have shown how these skills were useful not only in classroom settings but also were 
applicable to real-life settings for both children and adults (Cohen & Lotan, 2014).  
Collaborative learning is not only an emergent pedagogical practice, but it also represents 
a skill that is essential for many future careers (Dede, 2010). For example, the recent focus on 
creating meaningful collaborative learning experiences in health professions education is a direct 
result of requirements for students to collaborate on interprofessional teams (e.g., nurses, 
pharmacists, and doctors; Barr, 2002) once established in their professional careers (Freeth, 
2001). Healthcare employees must be able to control their emotions to work together effectively 
and provide optimal patient care (Supper et al., 2014). Interprofessional teams do not always 
achieve cohesion, however, with issues arising from poor communication, lack of support, a 
weak sense of team, and inadequate training to 
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work in teams (Ghazali et al., 2016). Consequently, a lack of group cohesion can result in limited 
engagement and openness of team members, especially when dealing with emotional conflicts 
(Mitchell et al., 2014). Similarly, students in the health professions often struggle to successfully 
collaborate with their peers in small group learning (Whitehead, 2007).  
To better prepare students for their future careers, some educators have integrated 
collaborative learning into their curricula (Haidet, Kubitz, & McCormack, 2014) but still 
struggle with the implementation of collaborative practices into their classroom environments 
(Bielaczyc, Kapur, & Collins, 2013; Cohen & Lotan, 2014; Ehrilich & Zack, 1997; Miyake & 
Kirschner, 2014). Moreover, educators often have misconceptions about students’ pre-existing 
abilities and aspirations to work collaboratively in small groups (Bielaczyc et al., 2013; Ehrilich 
& Zack, 1997). As such, students and teachers often struggle with collaboration, claiming that it 
is less enjoyable, less effective, and less efficient than lecture-based instruction (Haidet et al., 
2014). Frustration with the pedagogical method, combined with the challenges associated with 
having to work alongside peers with various backgrounds, opinions, and working styles, can be 
extremely difficult for most students. Importantly, these issues in groupwork can result in 
students leaving academic settings with negative experiences and perceptions of collaboration, 
which can follow them into their professional careers (Houlden, Collier, Frid, John, & Pross, 
2001). In order for teachers to effectively implement collaborative learning practices into their 
classroom, researchers must determine what factors and contexts are important in making this 
type of instruction sustainable and advantageous for student learning (Miyake & Kirschner, 
2014). Specifically, educators need to understand the particular challenges that students face and 
how the group responds to these events, including their interactions with one another, the 
emotions they experience as a result, and their attempts to regulate these emotions. Therefore, in 
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this study, I examined the role of socioemotional processes in small groups of learners working 
together on a course project.  
Socioemotional Processes 
 Socioemotional processes are practices related to emotions and influenced by social 
interactions during group learning. Researchers have documented several socioemotional 
processes related to the formation and regulation of emotions in collaborative learning, including 
(a) events that elicit (i.e., form) both positive and negative emotions (i.e., stimulus events; Smith 
& Lazarus, 1990), (b) socioemotional interactions between group members (Bakhtiar, Webster, 
Hadwin, 2017), (c) different types of discourse (i.e., talk types) in small group learning (e.g., 
playful talk; Sullivan & Wilson, 2015), and (d) strategies that students use to regulate their 
emotions. Each of these socioemotional processes have implications for group functioning and 
performance.  
 Socioemotional formation. Students engaged in collaborative learning face a variety of 
challenges (i.e., negative stimulus events) due to emotional issues between members of the group 
(see Chapter 2 for an overview). The six most common socioemotional challenges in the 
literature are related to content and task, conflicting goals, differing communication styles, 
contradicting working habits, interpersonal dynamics, and external factors. Many of these 
socioemotional challenges result from interindividual differences that students have trouble 
working through (e.g., different understandings of task, clashing personalities). Although there is 
some literature on external factors (e.g., work in other classes, personal life circumstances) of all 
the categories, this has been the most understudied. The limited findings that exist, however, 
show that external factors can decrease motivation, interest, or commitment to the task or group 
(Järvenoja, Volet, & Järvelä, 2013). Overall, researchers have found that when these six types of 
challenges are not regulated (i.e., monitored and controlled) in the early stages of collaboration, 
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resulting negative interactions typically interfere with group performance (Näykki et al., 2014). 
Further, the events that bring about positive emotions (i.e., positive stimulus events) are much 
less studied in the literature than group challenges. More research is needed to determine what 
stimulus events trigger positive emotions in groups and how these events affect group 
functioning and performance.  
Socioemotional interactions. Socioemotional interactions are verbal and non-verbal 
exchanges between students related to either emotional or social matters, including how they 
communicate and work together (see Chapter 2 for a comprehensive list of interactions). 
Researchers have linked positive interactions (e.g., fostering cohesion) to increased motivation 
(Järvelä & Renninger, 2014), and engagement (Rogat & Adams-Wiggins, 2015). Coveresely, 
negative interactions (e.g., social comparison) can decrease productivity (Malmberg et al., 2015), 
group cohesion (Rogat & Adams-Wiggins, 2015), and interest (Näykki et al., 2014). Also, 
researchers have found that groups typically experience predominantly positive or negative 
interactions, as the exchanges between students are often cyclical in nature. That is, negative 
interactions between students in the group often lead to negative emotions, which can, in turn, 
lead to more negative interactions in the future (Bakhtiar et al., 2017), or vice versa. An 
important type of interaction is how students engage in discourse with one another, or talk types. 
For example, Sullivan and Wilson (2015) found that playful talk (e.g., joking, teasing) helped 
group coordination and negotiation of identities within the group. Additionally, my colleagues 
and I (Lobczowski, Allen, Firetto, Greene & Murphy, under review) found that different types of 
talk (e.g., challenging) may be related to different types of group-level regulation (i.e., individual 
versus collective).  
 When studying the socioemotional challenges that groups face and their talk types, it is 
important to consider the off-task discussions that influence group functioning, as opposed to 
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only the discussions related to the task. Many researchers have chosen to include only on-task 
discussions in their analyses, but doing this can lead to gaps in the data available for analysis, 
potentially obscuring key contextual information related to students’ emotional states. 
Consequently, there is a dearth of research on off-task discussions. Moreover, the few 
researchers that have considered it have reached conflicting conclusions. Some researchers have 
found that off-task discussions were associated with negative socioemotional interactions and 
group challenges (Näykki, Isohätälä, Järvelä, Pöysä-Tarhonen, & Häkkinen, 2017; Rogat & 
Linnenbrink-Garcia, 2011). Others have found that humor in off-task discussions was important 
for group identity formation and cohesion (Lamminpää & Vesterinen, 2018). More research is 
needed on off-task discussions, specifically their influence on the formation and regulation of 
emotions in small group learning. 
Socioemotional regulation. Students must be able to regulate their emotions in 
collaborative settings (i.e., socioemotional regulation) in order to maintain positive group 
functioning (Ucan & Webb, 2015). Socioemotional regulation typically includes actions that fall 
within one of four loosely sequenced phases: planning (e.g., anticipating future emotions), 
monitoring (i.e., considering present emotions), controlling (i.e., enacting a strategy for present 
emotions), and reflection (i.e., evaluating past emotions; Pintrich, 2000). In doing so, students 
can address emotions derived from teamwork challenges, or the challenges directly. 
Socioemotional regulation is a type of social regulation of learning (SoRL), which also includes 
the regulation of cognition, motivation, and behaviors (Hadwin, Järvelä, & Miller, 2018). SoRL 
can be further differentiated by three different modes of regulation: self-regulated learning 
(SRL), co-regulated learning (CoRL), and socially shared regulation of learning (SSRL). SRL 
includes the regulation of oneself, whereas SSRL represents the collective regulation of the 
group. CoRL, on the other hand, represents individuals within the group helping an individual or 
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the group engage in regulation (Hadwin et al., 2018). Many researchers have found that 
regulation is critical for sustained engagement and successful collaboration (Näykki et al., 2014; 
Rogat & Linnenbrink-Garcia, 2011), and that socioemotional in particular is essential for 
successful collaboration (Järvelä, Järvenoja, & Veermans, 2008; Järvelä, Malmberg, et al., 2016; 
Järvenoja & Järvelä, 2009, 2013; Näykki et al., 2014; Rogat & Linnenbrink-Garcia, 2011; Volet, 
Vauras, & Salonen, 2009). 
Research on socioemotional regulation strategies is limited, however. As seen in the 
review in Chapter 2, students in collaborative learning settings use a variety of strategies to self-
regulate, co-regulate, or engage in shared regulation. These strategies can target the task, aspects 
of collaboration, or the emerging emotion. Currently, most of the strategies found in the 
literature are individual regulation strategies, which can be implemented independently by each 
group member (e.g., reappraisal, suppression). Some strategies, however, are more likely to 
appear in collaborative learning; that is, there are strategies that are more appropriate or common 
at the group-level than the individual level (e.g., encouraging others). More research is needed 
that focuses on the strategies that groups co-construct, or build, together  
Co-construction 
As groups typically consist of students with different perspectives, they often need to co-
construct ideas together through consensus building and negotiation (Weinberger & Fisher, 
2006). Most of the current literature on co-construction focuses on cognition. For example, 
through the sharing of their ideas, students may discover that they already have pre-existing 
shared knowledge, in which the individual understandings are similar enough that groups do not 
need to build consensus (Stahl & Hesse, 2009). Of course, student groups may choose not to 
achieve shared understanding, or be able to do so. Similarly, students are also able to co-
construct different motivational constructs (Lyons, in prep), parts of the emotional process (i.e., 
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social appraisals, Manstead & Fisher, 2001), and regulatory processes (i.e., SSRL; Hadwin et al., 
2018). 
Measuring Emotions 
Researchers can draw from the variety of methods used in different fields to conduct 
empirical research on socioemotional regulation. It is important to consider how to measure not 
only emotion regulation, but also the emerging emotions, as they often signal to researchers, 
teachers, and students that there are indeed emotions to regulate (Kappas, 2013). A 
comprehensive list of all types and examples of measurement for emotions is beyond the scope 
of this article, so I will focus instead on the two most common methods: self-reports and 
observations. First, many researchers measure emotions using self-report surveys (Pekrun, 
Goetz, Titz, & Perry, 2002; Russell & Barchard, 2002; van Kleef, Cheshin, Fischer, & 
Schneider, 2016). Many scholars have pointed out the drawbacks of self-reports in general (e.g., 
collected after the experience; Winne & Perry, 2000), but they dominate the field nevertheless. 
Researchers can use surveys, however, to assess students’ perceptions of their emotions, rather 
than their actual emotional experiences. These perceptions are important to consider, as they may 
determine future evaluations (Gross, 2015). The feelings, or perceptions, about emotions are 
referred to as meta-emotions and are primarily studied at the individual level (Pekrun et al., 
2002). Meta-emotional judgments, then, refer to an individual’s evaluations of their own 
emotions. For example, students may perceive they are anxious before an important test and 
judge that it is interfering with their studying. They can then choose to engage in emotion 
regulation (e.g., taking deep breaths) to reduce their anxiety. As such, meta-emotional judgments 
have important implications for students’ regulatory behaviors.  
Researchers also use observational methods (i.e., in person or using video recordings) to 
determine the students’ emotions through their verbal and facial expressions, as a substitute for 
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self-report measures of feelings (Azevedo et al., 2017; Kappas, 2013). As social creatures, 
humans use their implicit knowledge about the context, participants, and behavioral indicators to 
infer what emotion the person experiences (Reisenzein, Junge, Studtmann, & Huber, 2014). As 
such, researchers can focus on what emotions students actually experience by interpreting their 
expressions as signs of emotions rather than simply relying on the emotions that the students 
identify (van Kleef et al., 2016).  
Gaps in the Literature 
 Currently, there are still many gaps in the literature on socioemotional processes. First, to 
my knowledge, researchers have not studied all of the processes (i.e., stimulus events, 
interactions, talk types, and regulation strategies) concurrently. Thus, the relationships between 
the processes are still unclear. Moreover, talk types and off-task discussions have been 
particularly unstudied, and more research is needed to understand the importance of each in these 
settings. Finally, many researchers have focused on groups with predominantly positive or 
negative emotions. More research is needed on groups with mixed (i.e., both positive and 
negative) emotions.  
The Current Study 
In this study, I set out to fill the gaps in the group regulation literature by specifically 
focusing on both the formation and regulation of emotions in collaborative learning 
environments. Currently there is limited research that focus on both collectively, highlighting a 
need for a more holistic analysis of these processes. Moreover, more focused research is needed 
to study the different socioemotional processes as they co-exist together in authentic settings 
with groups of learners. Given the importance of studying both positive and negative 
socioemotional processes, it is imperative to consider student groups with different experiences. 
For this study, I aim to:  
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Explore the socioemotional processes that emerge in response to stimulus events experienced by 
three groups of graduate pharmacy students with different meta-emotional judgments.  
To address my aim, I will focus on the stimulus events that trigger emotions in group 
learning, highlighting main themes that emerge for each group and discussing cross-cutting 
stimulus events that occurred for all of the groups, as well as how the experiences of each group 
were different. I will provide examples from the group meetings as evidence to support my 
themes, highlighting the different socioemotional processes (e.g., talk types, regulation 
strategies). 
Due to the novelty of the topic, I used an exploratory approach to study the 
socioemotional processes groups experience in a collaborative project-based setting. To do this, I 
utilized a representative case study design to distinguish between groups that rated their meta-
emotional judgments as high, medium, and low. I observed the students in an authentic learning 
context, video recording them during group meetings as they worked on a large class project. I 
developed a codebook to code the discussion data for each of the socioemotional processes. 
Upon completion, I identified two salient themes per group, as well as two that emerged across 
groups. Finally, I used excerpts and examples from the student discussions as evidence to 
support my salient themes.   
Methods 
Participants and Course Description 
Participants were members of a second-year graduate pharmacy school cohort (N = 147) 
completing a required project-based learning course on problem solving and innovative solutions 
in pharmacy at a university in the southeastern United States. In this course, students were 
required to work in small groups to propose an innovative solution to a real-world pharmacy 
problem (i.e., topic) as a pitch at the end of the semester. The course director placed the students 
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in groups based on their interests in the topics (e.g., transitions of care), but was not able to 
assign all students their first choice. The class was offered Pass/Fail, with a High Pass option. 
During the first half of the semester, students worked on individual assignments. My data 
collection and analysis focus on the last half (i.e., seven weeks) of the course, in which the 
students worked on group assignments (e.g., problem statement, list of possible solutions).  
Collabucate. In this course, another student and I piloted Collabucate, a mobile-friendly 
application that we created using three main principles proposed by Järvelä and colleagues 
(2015): increase awareness, promote support social sharing of issues, and prompt groups to 
regulate together. Collabucate prompted students to identify problems with collaboration in three 
domains (i.e., cognition, motivation, and emotion). Then it presented combined group results and 
provided groups with tailored, just-in-time regulation strategies to overcome these issues. We 
recruited six groups of student volunteers to use the app each week (i.e., except the last week as 
they would not have a chance to implement a new strategy) during the last half of the semester 
during their group meetings. We video-recorded each of these group meetings. Each group 
consisted of four or five students (n = 29), each with either one or two males and two to four 
females. It is important to note that the groups may have met outside of the designated class 
time, but these meetings were not recorded. During each meeting, an assigned facilitator attended 
the meeting, as well. We recorded the students during nine group meetings, each lasting up to 
two hours. 
 Sampling. For this study, I used representative case studies to better illuminate the 
different experiences in distinctive groups (Bakhtiar et al., 2017). Each week, the app prompted 
all students to rate their group’s current emotions about the task and working collaboratively by 
having them answer the question, “on a scale of 0-100, how would you rate your group’s positive 
feelings about collaboration?” The individual responses were averaged to give a collective 
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measure for each group’s meta-emotional judgment (see Figure 3.1 and Table 3.2 for the 
collective group measure over the semester for all six groups). Furthermore, some groups had 
more intragroup variability and overall range than others (see Table 3.3).  
 
 
Figure 3.1: Weekly average meta-emotional judgments for all groups  
Table 3.1 
 
Weekly Average Meta-Emotional Judgments for All Groups 
Week Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 
1 96.20 72.50 84.25 87.60 68.40 86.20 
2 91.00 78.80 80.67 86.20 78.00 90.40 
3 94.40 81.00 75.50 92.00 73.80 88.20 
4 96.00 85.60 67.00 79.00 76.80 93.20 
5 97.75 86.60 75.33 79.00 85.25 95.00 





Descriptive Statistics for Meta-Emotional Judgements for Each Group by Week 
Group Week N Mean Standard Deviation Minimum Maximum 
1 1 5 96.20 4.49 90 100 
 2 5 91.00 6.16 85 100 
 3 5 94.40 4.39 90 100 
 4 5 96.00 6.52 85 100 
 5 4 97.75 2.06 95 100 
 6 4 97.00 4.76 90 100 
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2 1 4 72.50 11.21 61 84 
 2 5 78.80 7.29 68 85 
 3 5 81.00 4.95 75 87 
 4 5 85.60 5.86 77 90 
 5 5 86.60 9.18 71 95 
 6 5 80.00 7.71 70 88 
3 1 4 84.25 11.44 73 96 
 2 3 80.67 10.07 70 90 
 3 4 75.50 7.59 65 82 
 4 4 67.00 9.38 57 75 
 5 3 75.33 15.63 61 92 
 6 3 79.00 3.46 75 81 
4 1 5 87.60 6.11 81 95 
 2 5 86.20 8.35 75 95 
 3 3 92.00 4.36 87 95 
 4 4 79.00 8.83 66 85 
 5 4 79.00 4.55 73 83 
 6 3 79.00 8.54 70 87 
5 1 5 68.40 18.51 50 92 
 2 5 78.00 17.38 53 100 
 3 5 73.80 16.93 53 100 
 4 5 76.80 11.28 61 90 
 5 4 85.25 7.54 80 96 
 6 5 78.00 12.98 65 98 
6 1 5 86.20 19.29 55 100 
 2 5 90.40 12.74 69 100 
 3 5 88.20 7.69 82 100 
 4 5 93.20 7.53 83 100 
 5 4 95.00 5.77 90 100 
 6 4 94.25 4.50 89 100 
 
From the six groups of students, two groups rated their meta-emotional judgments 
predominantly low over time (i.e., Groups 5 and 3), two rated them as medium (i.e., Groups 2 
and 4), and two rated them as high (i.e., Groups 1 and 6). Of the two low-rated groups, I chose 
Group 3 to represent the lower extreme, as their ratings steadily decreased and were the lowest 
ratings during the last three weeks. Compared to the other groups, Group 3 also had high 
intragroup variabilities and overall ranges for most weeks, suggesting that group members may 
not have been as in sync as other groups. Next, I chose Group 4 to represent the medium self-
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rated group, as they had both high and low collective ratings over the six weeks, as well as 
fluctuations that could potentially provide interesting data and new insights. Group 4 also had 
intragroup variabilities and overall ranges each week that tended to fall in the middle 
comparatively. Finally, I designated Group 1 as the high self-rated group, as the group 
consistently rated their emotions higher than the other groups. This group also had lower 
intragroup variability and overall range compared to other groups. This suggests that this group 
may have been more cohesive than other groups, as their individual ratings were more similar 
than other groups. By choosing these three groups, I was able to expose the different experiences 
faced by groups who rated their emotions differently over the last half of the course. See Table 
3.3 for an overview of the meetings for the three representative groups.  
Table 3.3 
 
Overview of Data Collection: Approximate Length of Video Observations in Minutes 
Week Group Day 1 Day 2 
1 Low self-rated 120 n/a (did not meet) 
Medium self-rated n/a (did not meet) n/a (did not meet) 
High self-rated 105 n/a (did not meet) 
2 Low self-rated 105 90 
Medium self-rated 60 90 
High self-rated 105 90 
3 Low self-rated n/a (did not meet) 90 
Medium self-rated n/a (did not meet) 75 
High self-rated n/a (did not meet) 90 
4 Low self-rated 90 75 
Medium self-rated 30 90 
High self-rated 60 75 
5 Low self-rated 75 n/a (did not meet) 
Medium self-rated 60 n/a (did not meet) 
High self-rated 75 n/a (did not meet) 
6 Low self-rated 60 75 
Medium self-rated 75 30 




 The low self-rated group in my study consisted of two males and two females. The 
medium self-rated group in my study consisted of one male and four females. The high self-rated 
group in my study consisted of two males and three females. All of the students in this study 
took the same core classes at the time of the study, with the possibility of some additional 
electives related to their specific career interests. These interests usually consisted of jobs as 
clinicians (i.e., hospital or pharmacy), educators, or industry professionals. Many students also 
perceive that need to obtain residency, a highly competitive and selective process. 
Data Preparation 
I developed a codebook to highlight various socioemotional processes (see Appendix for 
deductive components of codebook and results section for inductive codes). This codebook has 
four main sections: socioemotional interactions, talk types, socioemotional formation (i.e., 
stimulus events and resulting emotions), and socioemotional regulation. I also coded off-task talk 
turns and calculated the total percentage for each meeting by group (see Table 3.4). For 
socioemotional interactions, I used mostly deductive coding, as these were prevalent in the 
literature. I separated them by valence; positive interactions included respect, active listening, 
inclusion, fostering cohesion, mistakes as learning opportunities, and discouraging 
marginalization, whereas negative interactions included disrespect, target/ignoring, rejection, low 
group cohesion, mistakes as negative, discouraging participation, and social comparison (see 
Chapter 2).  
Table 3.4 
 
Percentages of Off-Task Talk Turns 
Meeting 1 2 3 4 5 6 7 8 9 
High self-rated 21 14 29 46 32 25 35 23 20 
Medium self-rated n/a 29 81 38 26 13 49 17 11 




Next, I included codes for socioemotional talk types. Considering the limited coverage of 
these in the literature, the coding was both deductive and inductive. I coded for joking, teasing, 
venting, confronting, and challenging, adding new codes as they emerged in the data. Also, I 
included a second level focused on the reactions to different types of talk, as it was not just 
important to consider what the students were saying, but how the other group members 
responded to it as well (Sullivan & Wilson, 2015). These reactions codes included positive, 
negative, mixed, or ignored.  
For socioemotional formation, I coded the stimulus events, observable emotions, and 
inference levels. I coded for stimulus events deductively, using one of six categories: content and 
task, goals, communication, working habits, interpersonal dynamics, and external factors (see 
Chapter 2). I also coded emotional states that were shared through statements or made visible 
(i.e., through non-verbal gesturing) to other group members. According to Reisenzein and 
colleagues (2014), in order to systematically observe emotions, researchers must engage in three 
important steps: 1) define a class of phenomena they wish to observe, 2) create and follow an 
observation plan or protocol, and 3) conduct appropriate checks to ensure reliability. I began 
with deductive coding (e.g., excitement, happiness, optimism, boredom, frustration/anger, 
worry/anxiousness, stress, and disappointment; Bakhtiar et al., 2017; Webster & Hadwin, 2015), 
and added more as they emerged inductively (i.e., step 1). Importantly, I did not attempt to 
differentiate between emotions that only differed by intensity (e.g., frustration/anger). To support 
my claims, I created a five-level system to identify validity evidence for my inference with 
regards to coding emotions that I observed (i.e., step 2). First, I coded verbal statements in which 
the students explicitly monitored their emotions (e.g., “I’m worried that…”) and suggestive 
statements in which students expressed the cause of the emotion or common phrases that 
insinuated an emotion exists (e.g., “this class is the worst” or “this sucks”). Next, I coded for 
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facial expression (e.g., students raising eyebrows or rolling their eyes) and body language (e.g., 
throwing hands in the air). Last, I coded for tone (e.g., raised voice). The more levels that I was 
able to code, the more confident I was in the validity of our emotion coding. Our methods for 
reliability (i.e., step 3), for all coding, are discussed below.  
For socioemotional regulation, I recognized three levels of regulation processes: 
regulatory phase, mode of regulation, and regulation strategies. For every instance of regulation, 
I assigned one from each of the regulation process levels (e.g., controlling, SRL, reappraisal). To 
assign these codes, I required evidence of purposeful regulation. That is, students must have 
shown clear intention to regulate their own or other’s emotions. Also, I limited our coding of 
regulation processes to those targeting emotions, rather than cognition, motivation, or behaviors. 
In some cases, though, students regulated multiple constructs simultaneously. I used deductive 
codes for the regulatory phases: planning, monitoring/evaluating, controlling, and reflecting 
(Bakhtiar et al., 2017; Zimmerman, 2002). During our coding, I recognized the need to expand 
the controlling code to also include the following subcodes: planning strategy (i.e., planning to 
enact a regulation strategy), enacting strategy (i.e., using a regulation strategy to change current 
emotions), and reflecting on strategy (i.e., evaluating past regulation strategies). The modes of 
regulation included SRL, CoRL peer (i.e., helping a peer regulation), CoRL group (i.e., helping 
the group regulate), and SSRL. Finally, I coded all regulation strategies inductively. I also 
applied a Collabucate code anytime a student or group enacted or discussed a strategy from the 
app to differentiate between the suggested strategies and those they used on their own. 
The two coders used MAXQDA (v.12, 2017) to code transcripts for utterances and non-
verbal cues that aligned with the concepts in the codebook. Before we began to code, we had a 
calibration phase, in which we talked through the codebook and practiced coding transcripts 
from outside the study (i.e., a group not selected for the study). The goal of this phase was to 
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align our understanding and add necessary changes to the codebook before beginning to code, in 
hopes of increasing the reliability of the coding (Saldaña, 2016). During coding, the second 
coder double coded at least 20% of the transcriptions (i.e., two from each group, one at 
beginning of the six-week period and one at end). At the end of the double-coding phase, we had 
reached over 90% agreement (i.e., with 100% reconciled agreement). Given the high agreement, 
we moved into the next phase, in which the first coder coded and the second coder audited one 
transcript for each scheduled meeting time (i.e., 35% of the remaining transcripts), rotating 
between three groups. This included the second coder reviewing all of the transcripts and either 
agreeing or disagreeing with the codes. The second coder flagged disagreements for discussion 
and reconciliation. At the end of the auditing phase, we also had over 90% agreement. In the 
final phase, the first coder coded the remaining transcripts independently.  
Data Analysis 
 Each group experienced a variety of stimulus events classified by at least one of my six 
categories. Within each of these categories, several subcodes, or themes, emerged, varying by 
group; thus, I coded these themes inductively. For each group, I determined the two most salient 
themes using the frequency of the subcodes and the noticeable impact of the stimulus event on 
the groups (Saldaña, 2016). I also found that a few themes emerged across all groups. As such, I 
determined the two most salient of these cross-cutting themes (see Table 3.5). My unit of 
analysis was a meaningful episode (Isohätälä, Näykki, Järvelä, & Baker, 2018; Järvelä et al., 
2016; Järvenoja et al., 2017;), defined here as a collection of student talk turns in which a salient 
stimulus event theme occurred and triggered an observable emotion at the individual, peer (i.e., a 
few students), or group level. Within each of these meaningful episodes, I also have codes for 
socioemotional interactions, talk types and responses, triggered emotions, and regulatory 
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processes. Naturally, it is possible that in any given episode, some of these socioemotional 
processes may not have been observed (e.g., students do not always regulate their emotions).  
Table 3.5 
 
Most Salient Cross-Cutting Themes Across the Three Groups 
Group(s) Stimulus Event Themes Stimulus Event* Frequency 
Low 
self-rated 
Low respect and trust Interpersonal dynamics 45 
Negative feedback and poor 
performance Content and task 40 
Medium 
self-rated 
Low value for facilitator Content and task 45 
Low motivation/value in course Content and task 32 
High 
self-rated 
Establishment of informal and 
formal group roles 
Interpersonal dynamics, 
communication styles 107 
Sense of community Interpersonal dynamics 30 
All groups 
Shared Stressors of the program  External factors 177 
Collaborative working habits  Working Habits 74 
*Note: The stimulus event represents the main stimulus event of the subthemes. For example, 
some of the issues from lack of respect came from conflicting goals, but the majority came from 
interpersonal differences between group members.  
 
Quality Criteria 
I took several measures to address quality criteria (Gall, Gall, & Borg, 2003). First, I 
addressed credibility by using multiple coders and peer review of my findings with other 
colleagues in similar fields to determine if my interpretations were legitimate. I also increased 
dependability by using coding checks with an outside reviewer to ensure that the coding aligns 
with best practices, as well as the literature, and that the identified themes were on target. 
Finally, I integrated explicit voices from the transcripts, as this allows readers to experience what 
the individuals are thinking and feeling better. By doing so, I have provided more authentic 






In this study, my aim was to explore the socioemotional processes that emerge in 
response to stimulus events experienced by three groups of graduate pharmacy students with 
different meta-emotional judgments. For each group, I present the two salient themes regarding 
the stimulus events that the students experienced. I also have provided excerpts representing 
three sub-themes for each salient theme to use as support for my themes (see Figure 3.2) 
 
Figure 3.2: An overview of themes by group 
Low Self-Rated Group 
Low respect and trust. The first salient theme was low respect and trust. This was seen 
throughout the group meetings, as the group often shut down ideas from Liz, sometime even 
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mocking her choices. Excerpt 1 represents two parts of a discussion about what presentation tool 
to use. 
Excerpt 1: No one in the professional world uses Prezi 
1 Liz: Have you used Prezi? 
2 Viola: We are not using Prezi 
3 Liz: Why not? 
4 Viola: Prezi is, like, the bane of my existence. 
5 Liz: Okay. 
6 Viola: Too much going on. 
7 Liz: Okay. I thought you were gonna be like, "Yes, it looks so beautiful!" 
8 Viola: It's just, like, we don't need to fly across space to get to your next 
slide, in my opinion. 
  […] 
9 Liz: I'm thinking a little ahead, but I'm thinking about the presentation. 
10 Jason: Go for it. 
11 Liz: I'm thinking a Powerpoint because somebody [looking at Viola] 
wants to keep it old school. 
12 Jason: It is the current accepted professional ... 
13 Viola: I'm telling you ... Yeah, yeah, yeah. No one in the professional world 
uses Prezi. 
14 Liz: You're right. 
15 Viola: Prezi is like the kind of thing 18-year olds do to be cute. (chuckles) 
In this example, the group was challenging (i.e., talk type) Liz’s ideas and ridiculing (i.e., talk 
type) her suggestion (i.e., Turns 4, 13, and 15). In Turn 11, Liz jokingly confronted (i.e., two 
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different talk types) the group about it, but was again shut down and she eventually concedes to 
the group. Importantly, this joking talk type was met with negative responses (i.e., disagreements 
and frowning) from Viola in Turns 8 and 13. Further support for this conclusion appeared in the 
log data from the app, when Liz wrote in as a challenge, “I guess I’m unable to initiate 
conversation sometimes” after their first meeting. This comment and the interactions in Excerpt 
1 suggest that Liz may have felt that her ideas were respected by others in the group, and her 
attempts to address this (i.e., confronting) were met with negative interactions from other group 
members. 
The group also demonstrated a lack of trust, especially when group members were absent 
from the meetings. During these meetings, the group was attempting to complete their 
assignment and some members displayed a lack of trust with the participation from the absent 
group members. For example, when the group members were absent, other members would 
question their reasons for being absent, discuss completing their portion of the assignments to 
guarantee that it would be completed, and make explicit statements expressing a lack of trust 
regarding the absent member’ commitment to the project. In these instances, the group 
demonstrated low group cohesion as they gossiped about the absent members. There was also 
evidence of frustration and worry during these discussions, both of which were demonstrated 
through suggestive statements, tone, and facial expressions. Noticeably, the group did not engage 
in purposeful regulation (e.g., attempting to reappraise the absent members’ intentions). 
 Finally, as evident in some of the previous excerpts, Liz and Don had a tumultuous 
history. Their clashing personalities resulted in many disagreements, both in and outside of the 
group meetings. After Liz and Don had left one meeting, Viola even told Jason about a fight they 
had in another class. Liz confronted Don in many episodes, often challenging his implicit biases 
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and seemingly uncaring attitude towards patients. As seen in Excerpt 2, Liz did not shy away 
from calling him out on their mutual dislike for one another.  
Excerpt 2: Maybe that’s why we don’t get along 
16 Liz: So, this business stuff Don, do you just know it? 
17 Don: Just yep. I'm a little Warren Buffet.... No, I'm not. 
18 Liz: I wouldn't be surprised. 
19 Don: I'm not 
20 Liz: Maybe that's why we don't get along... 
21 Don: (laughs, snorts) Yeah, right? 
During this, and other similar episodes, Liz contemplated why they did not get along, and again, 
brought it to the group’s attention. These episodes often aligned with several socioemotional 
processes including low group cohesion, confrontation, joking about conflict, and reflecting on 
emotions. Interestingly, Don’s responses were sometimes positive (i.e., laughing, smiling), as 
seen above, as the dislike for each other was mutual.  
 Negative feedback and poor performance. The low self-rated group received negative 
feedback in response to poor performance on class assignments, and not surprisingly, they 
experienced a variety of negative emotions as a result. This was seen in their frustration with the 
timeliness of feedback, as seen in Excerpt 3, in which the group is frustrated with not receiving 
feedback, other than a singular grade, after working on the project for several weeks. Although 
the students shared their concerns, it was not clear if they were doing so as a means to 
purposefully regulate their frustration.   
Excerpt 3 – Missing yardstick to measure performance by 




23 Liz: By anything. In anything. 
24 Jason: We got pretty much one grade back, and that's been it. We've 
submitted three things. We're kind of left in a scenario where we have 
intentions to be better, but we don't really know where our actual flaws 
with respect to our performance lay.... It's just a situation where we 
have all these tools to do better, but we just don't know ... As a group, 
we know we can be better, but we don't know contributing to the actual 
class, we don't really have any kind of measurement on that angle.  
[…]  
If we'd gotten a grade at all, it would kind of ... 
25 Don: Yeah, hard to tell. 
26 Jason: It's hard to be driven to improve when you don't know whether or not 
you're already doing well or doing terrible. I guess if we got a really 
atrocious grade on the first assignment, we might be more driven, but 
we got an acceptable grade on the assignment we submitted a month 
ago. That's the last grade we really got back. 
27 Don: It's been at least a month. 
28 Jason: We're in here twice a week and the course isn't really giving us any 
direction at all on whether or not we need to be striving to be better or 
now. 
 To further complicate this issue all of the groups were told in the beginning of the project 
that their facilitator would be grading each of their assignments. After their first submission, they 
found out that the teaching assistant for the course, who did not attend the group meetings, 
graded their assignments. The low self-rated group, in particular, found this to be frustrating.  
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Specifically, Jason was angry about the changes to grading procedures, making several 
statements demonstrating low value in the feedback they received.  
This anger came through in his facial expressions, tone, and suggestive statements, and was not 
challenged, nor regulated by members of the group.  
 Finally, the low grades the group received on their assignments led to instances of 
hopelessness. To further confound the process, their facilitator often complimented their work, 
but his positive feedback was not seen in their grades for the course. 
Excerpt 4: I don’t know how to get a high pass in this class 
29 Jason: We're done. (laughs) 
30 Viola: Yep. What if you just submitted that? We would probably fail, but not 
by much.  
31 Jason: Well it seems like we can only get [a B] so ... not that it matters. I 
didn't even - 
32 Viola: Viola: I agree. 
  […] 
33 Jason: And they still gave us [a B], so ... whatever. There.  
34 Viola: It has to. Guys, we're gonna pass. 
35 Jason: I mean, at this point, this is a com- ... Like ... I don't know how to get a 
high pass in this class, so.  
Although it may seem that a B was not a bad grade, the pharmacy program was quite competitive 
and students were often trying to achieve an A average, a goal that is important for later themes 
as well. Jason was particularly expressive of his emotions throughout the semester, and again 
here was defeated (i.e., hopeless) and convinced that no matter what the group did, they would 
not perform well. In Turn 34, Viola attempted to regulate the group (i.e., CoRL-peer) and 
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assuage his concerns by reminding him that the class is pass/fail (i.e., adding perspective 
regulation strategy). Jason was still upset, however, that he could not get a high pass, even 
though this grade would not have affected his GPA.  
Summary. The low self-rated group experienced a variety of negative emotions, 
stemming from stimulus events related to both interpersonal dynamics and issues with their task 
performance. The group suffered from low respect and trust, mostly due to shutting down one 
another’s ideas, a lack of trust of absentee members completing their parts of the assignment, and 
clashing personalities of two group members in particular. The group also received negative 
feedback and poor grades for their performance. The students were often frustrated with the 
timing and quality of their feedback, and their low grades led to instances of hopelessness.  
Medium Self-Rated Group 
Low value for facilitator. The medium self-rated group had a unique experience with 
their facilitator. She spent the majority of the time in their meetings discussing topics that the 
students thought were irrelevant to their task. This often led the students to be frustrated that she 
was wasting their time and not giving them much needed guidance to understand their difficult 
topic. The group would spend time after she left complaining about her inadequacies, as seen in 
Excerpts 5 and 6. 
Excerpt 5: She wants us to write her biography 
36 Anne: How many fun facts are we going to learn about her over the next two 
weeks? 
37 Gabby: I don't know, you could probably write her bibliogra- maybe that's 
what she wants, she wants us to write her biography. 
Excerpt 6: Not relevant to our future  
38 Anne:  [Fac] didn't mention pharmacy. 
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39 Gabby: I know. That's why I was like I don't get, this doesn’t pertain to our 
future or what we're currently doing.  
Despite obvious feelings of frustration inferred through tone, facial expressions (e.g., furrowed 
brow), body language (e.g., crossed arms), and suggestive statements, the group engaged in 
several different talk types including commiseration over their experience and joking at the 
facilitator’s expense, which, in turn, led to positive responses such as enjoyment. Although 
telling jokes to combat their frustration may not appear to be purposeful regulation, the group’s 
negative feelings were dramatically reduced as a result.  
 Because the group thought the facilitator wasted time in their meetings, they felt more 
productive without her. In Excerpts 7 and 8, the group does not seem concerned that she will not 
be attending their meetings and intend to capitalize on their extra time before she gets back. 
Excerpt 7: It doesn’t matter that she is gone 
40 Anne: And she's not gonna be here for [a few sessions]. 
41 Gabby: No. Not that it matters. 
Excerpt 8: Capitalize on her absence 
42 Gabby: 'Cause I think this is the last class we have without [Fac]... So, we 
are going to capitalize on...(laughs) our usage of time 
43 Chrissy: Right. 
44 Gabby: To benefit the group’s well-being. Okay. (laughs) That's how I'm 
selling that one. 
Once again, the group was bonding over their dislike of the facilitator’s teaching style, seemingly 
joking about their situation to improve their negative feelings about the situation.  
 Finally, their dissatisfaction of their facilitator led them to seek help elsewhere, 
specifically from another professor with expertise on their topic. The group decided to invite him 
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to a group meeting to “pick his brain.” After meeting with this professor, the group discussed 
their perceptions of the meeting, comparing the other professor and their facilitator (i.e., Excerpt 
9).  
Excerpt 9: More helpful than facilitator 
45 Beth: All right, well … That was more helpful than [Fac]. 
46 Gabby: Yeah, seriously. 
47 Beth: Okay. 
48 Anne: (laughs) I assumed it would be. 
In this episode, the group showed signs (i.e., through facial expression, tone, suggestive 
statements) of frustration with their facilitator (i.e., Turn 48), relief from the help provided by the 
other professor (i.e., Turn 45), and immediately following this passage, optimism for their 
content understanding and plan for task completion. This finding, along with the past several 
excerpts, highlight the presence of mixed emotions in their group work. 
 Low motivation and value in course. The medium self-rated group also experienced a 
variety of emotion related to the course. It is evident early on that the group did not like the 
course or its central concept (i.e., innovation). As seen in Excerpt 10, the group had strong 
negative feelings about the course, including dread for completing the coursework and 
frustration and disgust at the mention of innovation, a topic that many of them did not intend to 
use in their future careers.  
Excerpt 10: I never want to hear that word again 
49 Beth: Increase incentive for innovation. 
50 Gabby: [mumbles] by developing drugs. 
51 Beth: (laughs) Innovation. 
52 Gabby: Whoa. (laughs) 
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53 Anne: I never want to hear that word again [...] Like when I hear it outside of 
pharmacy, I just like...cringe. 
54 Gabby: To innovate, yeah same. [puking noise] 
The students did not attempt to regulate these negative emotions, but continued to enjoy 
commiserating about their dislike for the course. 
The group also spent time complaining (i.e., talk type) about the task and their topic. 
Their aversion to the task was often accompanied by instances of frustration, as seen through 
suggestive statements, in which the students expressed their confusion or misunderstandings. 
Excerpt 11 highlights an exchange between the group members in which they experienced 
confusion as they read through their task description together, leading to frustration, seen 
through suggestive statements, facial expression (e.g., rolling eyes), and a sarcastic tone.  
Excerpt 11: How is that different? 
55 Gabby: [The task description] says you have to have a background to the 
problem that's about a page, but that isn't in any of these due date 
sessions. So, when do we have to include that? 
56 Anne: Um, is that for the last one? 
57 Brad: Wait, what's due- Is it- Is that not due on Monday? 
58 Gabby: It says identify and define the problems/analyze the problem, but then 
he has them sectioned off like this. So. 
59 Brad: Uh huh. 
60 Beth: Summary overview to the problem. 
61 Gabby: Where does that fall into? Is that the analyzing? 
62 Brad: That's probably the analyzing. 
63 Gabby: Mother[expletive]. 
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64 Brad: Yeah. 
65 Anne: Page about our problems… 
66 Brad: I don't understand.  
67 Anne: How is that different than analyzing the problem? 
68 Gabby: I think it's supposed to be… 
69 Beth: No, I don't think we'll do the executive. How are we gonna know- 
70 Gabby: The executive summaries are by the end. 
71 Brad: Yeah, it's ... 
72 Gabby: Yeah, it should be written once everything else is completed. 
73 Brad: Mm-hmm. 
74 Gabby: So that the overview of the problem and then the background to the 
problem. I think background is substituted for analyze. 
75 Anne: Yeah, I agree. 
Although the other groups also had to decipher the task description, this specific group showed 
more frustration. In this same group meeting as the excerpt above, the medium self-rated group’s 
desire for the project to be easy and completed quickly became apparent, such as “we can just 
turn it in now, and just be done,” and “let’s get [the problem statement] done in thirty minutes.” 
This suggests that the group’s frustration may have emerged as a result of their confusion, but 
also their incorrect assumptions about the task and course. Once again, the group did not attempt 
to regulate their frustration.  
 Finally, their group’s perceived low value in the course was demonstrated by the low 
level of effort enacted by the students. This can be seen in Excerpt 12, which demonstrates that 




Excerpt 12: Three paragraphs of complete BS 
76 Gabby: Okay, (Laughs). We just need to come up- 
77 Chrissy: Sounds a little, uh... 
78 Gabby: With, like, three paragraphs. Just three lovely paragraphs, guys. 
79 Beth: Alright, let's, let's, let's just do this. 
80 Chrissy: So hard. (Laughs) 
81 Gabby: We can do that. We can come up with three paragraphs of complete 
[BS] to turn in. 
82 Beth: Alright. 
83 Brad: Absolutely. 
Once again, the members of the group were in agreement about their feelings regarding the class 
and task, as well as the effort they wanted to exert. When they discussed these, they did so with a 
tone that suggested frustration, but engaged in joking to lighten the mood. Furthermore, their 
discussion about “bs”-ing their assignments, seemed to combat their dread for class assignments 
by helping them realize that if they reduced effort, the task would be more manageable.  
 Summary. The medium self-rated group mostly experienced a mix of both positive and 
negative emotions. Typically, these two types of emotions are often seen as contradicting, but 
interestingly for this group, the two co-occurred. Their negative emotions typically emerged as a 
result of their low value for their assigned facilitator and the course in general. The group felt 
that the facilitator wasted the group’s time, they performed better without her present, and that 
another professor was more helpful. The group also struggled with their motivation, often 
displaying dissatisfaction and value for the course, an aversion to the topic and task, and low 
effort. Despite the fact that these stimulus events often led to negative emotions, they also 
sparked positive emotions and interactions between the group members, who often used joking 
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to commiserate about these challenges. Although the group’s views toward the course and 
facilitator did not seem to improve throughout the semester, the students appeared to have 
bonded over their shared frustrations.  
High Self-Rated Group 
Establishment of informal and formal group roles. Throughout the project, the high 
self- rated group established both informal and formal group roles for each of the members in the 
group. These often lead to positive socioemotional interactions (e.g., respect and inclusion), talk 
types with positive reactions (e.g., complementing), and positive emotions (e.g., enjoyment). 
First, given Mary’s previous research and work experience with a similar project, she was 
explicitly established as the most knowledgeable and experienced group member with respect to 
the topic. In the first two meetings, Rick specifically called on Mary to help the group understand 
the content better by giving the group “a quick rundown of what are the transition points...of 
care,” specifically “in the formal language that [Mary was] well-versed in.” After she did, he, 
and other members of the group recognized the benefit of her expertise, as seen in Excerpt 13. 
Excerpt 13: Lucky to have Mary  
84 Brett: Okay. 
85 Rick: We're so lucky you're in our group. 
86 Mary: (Laughs). 
87 Brett: I know. 
88 Mary: Sorry, it's just so, it's so complicated. And I've ... you're right, I just 
like know it so well, so now I feel like I'm not projecting it well to 
you guys because I forgot that like, you guys don't know, exactly. 
89 Brett: Yeah. 
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It was evident that the other students felt fortunate to have Mary in the group. It was also clear, 
through Rick’s tone and body language (i.e., relaxed posture), that her explanation of the topic 
helped relieve some of his stress related to his lack of understanding of the content. In fact, Rick 
was likely engaging in emotional and cognitive regulation (i.e., seeking help) by asking Mary for 
“a quick rundown” of the topic to address both his content understanding and stress. In sum, 
Mary was positioned to be the most knowledgeable and was often called on in the meetings to 
address the other students’ misconceptions about transitions of care.  
 From the beginning, Rick established himself as the group leader, and the other members 
allowed him to do so. In Excerpt 14, Rick led the group through a discussion about expectations 
around performance, but also orchestrated what they needed to do for their first assignment.  
Excerpt 14: Rick orchestrating the group  
90 Rick: Yeah. The question is this is an eight-week project, so we don't want 
to dive too deep, but we also want to have enough information to be 
able to come up with something that is reasonable. I, I mean, you 
know, I, we, we've set expectations like day one, and I'm kind of 
curious to see where you guys stand on that right now, too. I mean I 
know it's a pass/fail class, but, um, yeah, well, do you guys- 
91 Linda: Are we in it to win it? 
92 Rick: That's yours [to Linda], so you want to win?  
93 Linda: I don't really matter. I just would like to put forth a good effort.  
94 Rick: Put forth a good effort, okay. Um. 
95 Brett: I mean I think we're all on the same page. 
96 Linda: Yeah. 
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97 Brett: I don't think that any of us like need to win, or whatever. I don't 
think of it as a winning thing. 
98 Rick: Right. 
99 Linda: Oh, I could buy everybody little trophies like I had last week. That 
was pretty good. 
100 Rick: Yea… I think, the way I see it right now is … pulling from Mary 
and maybe having one conversation or so with someone, like your 
transition, your mentor... That would be like a good effort. But if 
you want to take it to the next- 
101 Brett: Meet with one person, or are you saying as a group? 
102 Rick: I would like to see, uh, do it as a group. Um- 
103 Brett: I thought you wanted each of us to see five, and I was like you need 
to calm down. 
104 Linda: Yeah, I was like- (group laughs). 
105 Rick: No.  
In this example, Rick is including others and managing expectations upfront. It is clear that the 
group was okay with him leading, yet was not afraid to speak up when they thought he was 
asking too much (e.g., Turn 103). This co-construction of expectations set the stage early to 
allow the group to work towards a common goal. This leadership role was confirmed later when 
Rick asked Linda about his role in the group, and she referred to him as “the front man,” “the 
one that put things into words that are presentable for others.” In that same conversation, Rick 
acknowledged that “everything for [him] is a pitch. Everything is a presentation.” As such, the 
members of the group also explicitly established Rick as “the pitch guy.” Other members in the 
group were not excited about the pitch part of the course requirement, but for Rick, who noted an 
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interest in industry career options, this was the most exciting part. Rick stepped up to oversee the 
pitch, helping alleviate instances of their dread and stress related to the pitch, as the rest of the 
group no longer had to be concerned with the part of the task that they did not want to do.  
 Brett served multiple roles in the group, most of which were informal. First, he provided 
comfort whenever a group member seemed to be struggling with their emotions. There were 
several instances in which Linda and Mary were upset over grades, tests, or graduate school in 
general, and Brett was there to give them a hug or say something nice. He often seemed to sense 
what others were feeling and would address it appropriately. In Excerpt 15, Mary was anxious 
about asking her mentor for a favor so soon after she began maternity leave, an idea that Rick 
was pushing her to do. Brett, on the other hand, sensed her trepidation and backed off, which 
prompted Mary to open up and share the cause of her concerns, allowing the group to reach a 
compromise.  
Excerpt 15: We don’t want to you to do anything that makes you feel uncomfortable  
106 Brett: But I can tell we're putting you in a very uncomfortable position, 
and I don't like that.  
107 Mary: No, I just, I just don't know like she's gonna read it. You know what 
I mean? I don't want to cross any boundaries with ... Like, I don't if 
she's gonna think this is ... Like I wouldn't ...  
108 Brett: Are you trying to find help sort of thing, or- 
109 Mary: A little bit of that, and like but honestly like I wouldn't mind help, 
because like I'm the only student whose supposed to have like a 
fellow with me and they didn't. But like I guess it's more ... I 
honestly don't know how to explain it. 
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110 Brett: Well, think about it, because I, we don't want to do something that 
puts you, that makes you uncomfortable. 
111 Linda: Yeah. 
112 Brett: So, if you can, like, need a minute to think about what you're 
thinking, then ... 
113 Mary: No, but I like drafting an email with you guys to see if it sounds, you 
know what I mean, to see if it sounds okay. 
114 Brett: But, are you comfortable with even sending an email to her? 
115 Mary: Yes. 
Brett also served as the group’s comic relief. He had pre-existing relationships with Mary from 
work and was in some of the same school organizations as Rick. Because of this, he would often 
tease the two of them, which all group members really enjoyed. He also engaged in tension 
relaxation, which made argumentation less tense for the group (see Excerpt 14, Turn 103). 
Finally, whenever Rick was absent, Brett also stepped up as the leader. He would lead 
discussions with their facilitator about their progress and according to Linda, would “[try] to 
direct” the group when Rick had to miss a meeting.  
 Linda was the prepared group member, providing help and resources whenever the group 
needed them. During the first group meeting, she brought a group bonding activity, office 
supplies for the group, and printouts of the task requirements. She was also the writer for the 
group, in that she would compile individual writings to make a more cohesive article. In the last 
meeting, before she arrived to the meeting, the group was describing how she did too much 
work, despite conversations they have tried to have with her. Later in the meeting, she informed 
the group why she has been doing more than her fair share. In Excerpt 16, Linda explicitly 
addresses her actions with the group, telling them that she was nervous about public speaking 
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(i.e., the pitch) and had been trying to frontload her contributions in the form of writing, as this is 
more of a strength for her.  
Excerpt 16: Linda’s nervous about public speaking  
116 Brett: (laughs). Oh yeah, you're just worried about that, aren't you?  
117 Linda: Mm-hmm 
118 Fac: Worried about what? 
119 Linda: I'm ... 
120 Brett: Public speaking. 
121 Linda: I'm a good writer so I've been in charge of massaging our 
submissions, but um ... 
122 Brett: That's an understatement. (group laughs). She's made them brilliant. 
(group laughs). 
123 Linda: But ... thank you. But um ... I'm very nervous about the public aspect 
of things so I'm ... 
124 Brett: They [points to Mary and Amy] can carry that part. 
125 Linda: Yeah so ... 
126 Amy: But I think that's the ... like we've been aware of [Linda not liking 
public speaking] that from ... I think as a team we've been aware of 
that and have accommodated for that through this entire process so 
...  
127 Brett: Yeah. 
128 Amy: You [Linda] don't have to worry at all. 
129 Brett: Yeah. 






131 Brett: And we'll work on all this stuff. You [Linda] don't need to- 
132 Mary: Okay. 
133 Brett: You're good.  
134 Mary: Okay thanks. 
135 Brett: You [Linda] can go chill.  
136 Mary: Yeah, yeah, we got the PowerPoint. 
137 Brett: Yeah and the figures and all that. 
138 Linda: Yeah, I'm good at PowerPoint too. 
139 Mary: No, but you did so well presenting yourself here 
140 Brett: You can help if you want but- 
141 Linda: No, I understand. 
142 Brett: This is what we're doing so- Let us do something! 
143 Linda: Yes please, please do something. No, I'm just kidding. You've done 
enough… 
144 Brett: Okay. So, I think we're good.  
The group was aware of Linda’s aversion to public speaking and approved her role in the group, 
acknowledging that the others would take up the parts she was not comfortable with. There was 
also clear evidence of regulation (i.e., CoRL-peer) starting at Turn 124, in which the members of 
the group were assuring her that she did not need to worry about that part of the task, thus easing 
her anxiety.   
 Finally, Amy’s roles were much less obvious. First, she served as the group’s 
cheerleader. She often complimented group members and cheered on the team when they did 
well, as seen in Excerpt 17. This often helped foster cohesion in the group.  
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Excerpt 17: Amy as the cheerleader  
145 Amy: Our texts are, like so cute and cheesy. "Great job." 
146 Mary: I know. They are really cheesy. 
147 Amy: (Giggles). 
Amy also served as the group chameleon. That is, she went along with whatever the group was 
doing. If they were on task, she contributed to the group discussion. If they were telling stories, 
she would chime in. She got along well with everyone in the group, which helped others carry on 
their own roles as well.  
Sense of community. The students also established a sense of community within the 
group. They explicitly tried to bond in the beginning stages (i.e., the toys), as well as other 
activities throughout. During one of their meetings, the group had ten minutes before their 
facilitator was expected to arrive so Brett suggested that they all take a break to get a snack. Brett 
was trying to include everyone in the excursion, but failed to convince Linda, who was upset 
over grades in another course. Being the comforter, he was trying to take her mind off the test 
grades, but backed down when he realized that he could not persuade her. Nonetheless, he 
brought a snack back for her, so all group members would have some.  
 The group also established a safe space for sharing their ideas. In Excerpt 18, they used 
the large post-its and markers that Linda brought to brainstorm ideas at their initial meeting, 
which they then put on the wall for everyone to see and compare. This caused excitement (i.e., 
Turn 152) and allowed them to work through their current understanding of the topic, goals for 






Excerpt 18: Individually first, then share 
148 Brett: So why don't we each take one and then we can, so we need to list the 
problem statement to be solved, and the objectives/aims of our 
project. So, what we think.  
149 Mary: What's your, what's your color? 
150 Brett: And we can put them on the wall and compare.  
151 Rick: So, like, I, the ultimate- 




153 Rick: I get the whole brainstorm thing, but maybe ... 
154 Brett: Just talk? 
155 Mary: Like- 
156 Brett: Huh. I just wanted to write it, write something down.  
157 Rick: Or what do you- 
158 Mary: Do it individually first, and then let's share. 
In the second part of this example, Rick challenged the group to talk through their ideas, possibly 
to save time, but others pushed back to allow everyone a chance to take time to write down and 
share their ideas.  
 Finally, the group had a lot of fun together. All three groups would laugh at each other’s 
jokes on occasion, but the high self-rated group engaged in fun activities and conversations that 
helped them bond and strengthened their sense of community. Once again, the students enjoyed 
playing with the toys that Linda brought. It allowed them a chance to focus on the collaboration 
and working together, rather than diving straight into the task. The group also took effort to say 
good-bye to each other and compliment the group at the end of each meeting. Although this may 
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not seem like much, it demonstrated that the group members truly enjoyed spending time and 
working together. In Excerpt 19, Rick and Linda were having fun as they say good-bye for the 
day.  
Excerpt 19: See you later alligator 
159 Linda: Alright. 
160 Rick: See you later alligator. 
161 Linda: In, in, in a while crocodile. 
162 Rick: (laughs) How now brown cow 
163 Linda: The quick brown fox jumps over the laser dog. 
164 Rick: (laughs) Um, I got nothing. 
165 Linda: (laughs) 
  Summary. The high self-rated group experienced a lot of positive emotions, which 
seemed to coincide with their establishment of group roles and a sense of community. Some of 
the group roles were formal; Mary was most knowledgeable, Rick was the pitch guy, and Linda 
was always prepared. Others were informal and adopted over time without group discussion; 
Rick was the group leader, Brett was the comforter and provided comic relief, and Amy cheered 
the team on. The cohesion (i.e., positive socioemotional interaction) evident in the formation and 
acceptance of these roles was further demonstrated by the students’ creation of a community 
within their group (i.e., positive socioemotional interaction), as they explicitly attempted to bond 
as a group, provide a safe space for sharing ideas, and engage in fun activities.  
Similar Themes Across Groups 
  Thus far, I have considered the themes related to the different stimulus events 
experienced by the three groups. There were some themes, however, that cut across all three 
groups, likely due to their shared experiences. For some themes, the groups had similar reactions 
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to the stimuli, but for others, they were quite different. Therefore, it is important to also include 
these themes.  
Shared stressors of the program. As a result of being in the same rigorous program, the 
groups also shared similar stimulus events throughout the semester. First, tests in other classes 
influenced the groups’ emotional state during their group meeting. Feelings of disappointment 
related to unpreparedness and stress from the unexpected difficulty (i.e., Excerpt 20; high self-
rated group), frustration with poor test questions (i.e., Excerpt 21; medium self-rated group), and 
anxiety related to studying for future tests (i.e., Excerpt 22; low self-rated group) all caused the 
students to engage in off-task discussions during their group meetings. This finding highlights 
the importance of external factors, specifically shared external structures.  
Excerpt 20: I thought I knew my stuff. 
166 Mary: What'd you think, Brett? 
167 Brett: The same.  
168 Mary: Yeah.  
169 Brett: I just think it was hard.  
170 Mary: Yeah.  
171 Brett: (Laughs) 
172 Mary: I'm upset because I really studied for it, like I thought I knew my 
stuff.  
173 Brett: Mm-hmm. There were ... when I went back, there were ... was it five 
... either five or six that I put a question mark beside…so like you 
were saying. (laughs) 




175 Brett: Yeah. 
176 Rick: Figure I got at least six wrong. 
177 Mary: Mm-hmm (affirmative) 
Excerpt 21: It’s a bad question!  
178 Gabby: -but he has hypertension. So, isn't that bad to give someone who has 
hypertension something that's dependent on your kidneys? 
179 Chrissy: It was both of those? 
180 Anne: I just, like ... 
181 Brad: Oh, maybe, was there an option that said none of them were right? 
182 Anne: Yes, but it was because he was at goal, which he wasn't…It's like, 
he's not at goal. 
183 Gabby: That's why I wanted to be like, "It's none of these!" (laughs) 
184 Anne: Yeah, absolutely. 
185 Gabby: It's a bad question! 
Excerpt 22: I have no idea what to study  
186 Liz: I just have no idea what to study, how to study. 
187 Jason: You don't. 
188 Viola: Yeah, I wouldn't even bother. 
189 Jason: There's literally no studying. The only thing, just make sure you 
know your counseling rubric.  
190 Liz: That's it, right? 
191 Jason: Yeah, anything else is basically useless. 




193 Jason: Yeah.  
194 Liz: Okay. I feel a lot better. 
In each of these examples, students were visibly affected by the tests and I hypothesized that 
they felt the need to discuss their negative emotions with their peers, as their fellow group 
members would likely reciprocate their feelings. In Excerpts 20 and 21, the students in each 
group seemed to share the same negative emotions, but in Excerpt 22, Liz seemed to be much 
more concerned about the test, which prompted Jason and Viola to help her regulate (i.e., CoRL-
peer) her anxiety by assuring her that she does not need to study. This strategy seemed to have 
alleviated some of her stress, given her positive response in Turn 194.  
 Similarly, the students’ grades also affected their emotions during the group meetings. 
These grades consisted of those from the previously mentioned tests, but also GPAs and the 
consequences of poor performance. Many of the students, as seen from the high self-rated group 
in Excerpt 23, provide statements of hopelessness with low grades. In this example, Amy feels 
like her bad grade in another course will hurt her chances of being successful in the future. 
Although it appeared as if she may have been joking, her tone and facial expression suggested 
disappointment and worry.  
Excerpt 23: I’m not going to be a clinician 
195 Amy: Based on this therapy grade, I'm not going to be a clinician at all- 
196 Mary: Yeah. 
197 Amy: So. (laughs) 
198 Brett:  (laughs) 
 To add more stress to the groups, the grades for other classes were occasionally released 
via email during their group meetings. Whenever this happened, all three groups would stop mid-
conversation to look at their grades, share scores, and commiserate. In Excerpt 24, students in the 
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medium self-rated group showed signs of dread and anxiety as they opened their emails to check 
their scores. After that, the group spent a large part of the rest of the meeting discussing their 
grades and the test.  
Excerpt 24: I’m not looking…I’m not looking… 
199 Gabby: Let's see how bad I failed this test. 
200 Anne: I'm not looking  
201 Chrissy: Did she post it? 
202 Anne: I'm not looking…I’m not looking…. 
203 Gabby: Above a fifty. Above a fifty. [chanting to herself] 
Finally, the students’ grades were important for their class rank and GPA, as many 
students were hoping to apply to residency programs, for which these factors are a main criterion 
for selection. Moreover, students often tried to join extracurricular organizations to improve their 
resumé, but some clubs restrict their sections to only admit the students with the highest GPAs. 
The honor society at this pharmacy school does just that; only the top 15% of each cohort, 
around 20 students, are invited to join. The low self-rated group discussed this in Excerpt 25.  
Excerpt 25: Honor society was just a dream anyway 
204 Jason: I'm gonna be a B student this semester-  
205 Viola: Yeah.  
206 Jason: -at the rate it's going.  
207 Don: Oh dude, same 
208 Jason: [honor society] was just a dream anyway.  
209 Don: Have you made all As up until now?  
210 Jason: Yeah. This semester's just gonna [expletive] all over that.  
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211 Don: Oh.  
212 Jason: Yeah, I'm not super worried though. Like I've now, we've, I've had 
enough interaction with like actual people and like in pharmacy 
they're like, it's like [honor society] doesn’t matter, you just need to 
have a resumé to get you to an interview.  
213 Don: Yeah.  
214 Viola: Yeah I was talking to, um, [a pharmacist] at [a national conference] 
and he was like, "Honestly, like, most residency programs, as long as 
you have above their cutoff, which is usually a 3.3, like, you're fine," 
and honestly they get concerned if they see a 4.0 because that means 
you never failed, and so they're definitely gonna like ask you how you 
handle failure in your interview." So, I guess I'd be okay with, ‘cause- 
215 Jason: It would be an interesting problem to have, and is one I never really 
experienced. It's like the flaws in perfection.  
In this example, Jason seemed to have given up on getting into the honor society, despite earning 
all As his first year in the program. He demonstrated self-regulatory behavior, convincing 
himself in Turn 212 that getting into the honor society did not matter (i.e., reappraisal), and that 
there were other means to insuring he would get an interview for residency. Viola further 
supported this by telling a story about an encounter from a previous conference she attending, 
citing an expert who told her that perfection was not as desirable as they may have thought. 
 Finally, the students in each group shared issues around work-life balance, or in most 
cases, the lack thereof. In the following three excerpts (i.e., 26, 27, and 28), the groups discussed 
with their facilitator or each other the struggles they were facing regarding time commitments, 
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balancing school and their personal lives, and completing additional requirements that are 
necessary to obtain a desirable job.  
Excerpt 26: Time commitment 
216 Fac: How many hours do you guys have to spend on course things every 
day, on average? 
217 Jason: Uh... 
218 Fac: Including... 
219 Viola: Tuesdays and Thursdays are our longest days. 
220 Liz: Yeah. 
221 Viola: We're in class from 9:00 to 4:20, um ... 
222 Jason: I'd say a good hour, two hours a night minimum. 
223 Don: Yeah. 
224 Viola: Oh, yeah. 
225 Don: I'm usually doing school work from like, 8:00 am to 9:00 pm, on 
average. 
226 Jason: Thereabout, yeah, except for like, breaks for food, that's fair, yeah. 
227 Don: Of course, it's not always the most efficient stuff, like ... 
228 Viola: (laughs) Yeah. 
229 Don: I'll like have my work pulled up and be doing something else. 
230 Fac: Oh, right, that's true for everybody. 
231 Don: Yeah.  
232 Viola: Yeah, they say it's like, a 50 hour a week job that's ... not... 
233 Liz: It's way more. 
234 Jason: Yeah, 'cause I've worked a 50 hour a week job, I had more free time.  
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235 Viola: (laughs) 
236 Liz: I know, right? 
237 Fac: Yeah, yeah, I found it, uh ... 




239 Viola: And a lot of us work too, which ...  
240 Jason: That's the real balance, is, like, they want you to be involved but then, 
they, you also want to be a good student and then you want to also 
have, potentially have a job. 
241 Liz: Hahaha. 
242 Jason: Potentially start getting some hours, some pharmacy hours in for 
when you're gonna try to take the boards and all that fun stuff. The 
balance, I'm not the greatest at it, I'll be honest. Used to go to the 
gym, be outdoors ... not anymore. 
Excerpt 27: Pharmacy school takes over your life 
243 Linda: Yeah, I don't know.  
244 Rick: Life isn't all about this.  
245 Linda: Pharmacy school. Sometimes it seems that way but it takes over your 
life.  
246 Rick: If you do all the work (laughs). Yeah for sure my life is much less 
interesting than it ever was  
247 Linda: Yeah. Mine was never very interesting. It's a lot less interesting now.  
248 Rick: Yeah if it doesn't facilitate uh, work life balance, demands.  
249 Linda: Yeah. Work life balance, school life not so much.  
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250 Rick: Yeah. This week has been a little easier. I really enjoyed this ... well, 
kind of I enjoyed it.  
251 Linda: It was a very difficult week for me.  
252 Rick: Well, like okay yeah. Um, I had some flubs for sure. Sometimes I sit 
in the shower and let warm water run on my hands.  
253 Linda: Yup.  
254 Rick: The more I think about dropping out, I've probably [thought] about 
dropping out of school three or four times. Well, seriously consider it 
probably two to three times a month, and then like think about it 
weekly (laughs).  
255 Linda: Yeah.  
256 Rick: Yeah. I don't know, persevere  
257 Linda: Mm-hmm    
Excerpt 28: Longing for simpler times 
258 Don: I miss living with my parents when I was like 6 when all I worried 
about was playing ball. That was fun. 
259 Viola: Yeah. That was so good. 
260 Don: I was telling [a friend] last night, I was like you know I remember 
being at my parents’ house when I was like 14 and be like I can't wait 
to be in college and do whatever I want. We don't have time to do 
whatever you want because you have to do stuff that you feel like you 
should be doing. 
261 Jason: That's why I really miss working full time because once you clocked 
out it was completely your life again. 
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262 Don: Yup. 
263 Jason: You could do whatever the [expletive] you wanted. 
264 Don: Literally. 
265 Jason: Like I could leave work and be like I am off tomorrow. It would be 
like a Wednesday. Who cares? Go drink on Wednesday. 
Each of these three excerpts capture the struggles that these students were facing related to work-
life balance. Although the students often would bond over their negative emotions from these 
shared stressors, their discussion of these issues impacted the group’s productivity; some 
meetings were dominated by off-task discussions (see Table 3.4), many turns of which were 
spent talking about these shared stressors.  
 Collaborative working habits. Next, the collaborative working habits of the groups 
were also salient across groups; however, the habits were quite different for each group. First the 
low self-rated group engaged in a fair amount of independent work, with students spending the 
majority of some meetings working separately on their computers without talking to one another. 
This group also preferred to divvy up the assignment, with each group member taking a part, and 
then piecing it back together at the end. Although many groups, including both of the other 
groups, also use this tactic, it was the language the groups used when describing their method 
that could be considered as problematic. In Excerpts 29 and 30, members of the group expressed 
their belief that meeting to work on this together was not necessary and could have been done 
independently at home (i.e., Turns 267 and 271). It is possible, given my other findings from this 
group, that they just did not want to work together, rather than thinking collaboration was 





Excerpt 29: We have places to be 
266 Liz: Yes, so..., do you guys want to focus on splitting the background in 
environmental scanning? 
267 Jason: Ye-Ye- that, yeah, let's divvy, maybe divvy up the workload, 'cause 
I'm sure we all have places to be, alcohol to drink, snacks to eat.  
268 Viola: Naps to take. 
Excerpt 30: I can do this from home, obviously 
 
Don is on phone while the rest of the group is talking. Don then puts down his 
phone and addresses group. 
269 Don: Okay, well, why don't we do this, why don't we break? Because I feel 
like, we are not getting a ton of stuff done, like, individually. Why 
don't we break? And then by Thursday, and this, I'm not gonna be 
here Thursday, but this will also-  
270 Jason: Yeah.  
271 Don: I can do this from home, obviously. By Thursday, let's have these 
like, three key articles and then, like, also have like, good discussion 
points, per those articles.  
 In the high self-rated group, the students were mostly collaborative. This was seen in 
many other examples (e.g., Excerpts 14, 16, and 18) in which students are working together to 
build understanding or complete the task. In Excerpt 31, their collaboration was further evident 
in a discussion during the last group meeting regarding their suggested strategy from the app 
(i.e., encourage equal participation). They were working through the strategy and evaluating 
themselves based on the criteria presented. The group concluded that they had been successful in 
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their collaborative efforts, with only Linda doing more than she should have. Moreover, the 
group collaboratively co-constructed their evaluation given their past conversations with her.  
Excerpt 31: Evaluating their collaboration collaboratively 
272 Brett: “Discuss issues that arise from unable participation of a member of 
the group.” [Mary and Amy glance at each other] I just feel like she 
[points to Linda's chair] does way more than- 
273 Mary: Mm-hmm   
274 Brett: Like yes, but I guess that's not a problem. 
275 Amy: Yeah, I don't think it's been a problem. 
276 Brett: “Ineffective groups don't allow everyone to participate by excluding 
certain members.” We don't do that. 




278 Mary: Yea. So "has your group done any of the following: established clear 
expectations for participation, allowed and/or required other everyone 
to participate, write down the participation patterns of the group 
members and group as a whole, address issues of unequal 
participation." We definitely do the first 2 right? 
279 Amy: Yes. 
280 Brett: Mm-hmm   We haven't really ...  
281 Mary: No. 
282 Brett: I mean the only thing we've done ... I know I've talked about how I 
feel like we should be doing more with the ... 
283 Mary: Yeah. 
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284 Brett: And I've heard it from other people too, but I haven't really said it to 




285 Mary: Like yeah, it's our ideas but yeah, she's [Linda] literally creating the- 
the thing. 
286 Brett: Yep. 
287 Mary: But we've given her many outs, like sincere outs. 
288 Amy: Yes. 
289 Brett: Mm-hmm   
290 Amy: Independently and as a group. 
As such, this two-level example of the groups’ collective evaluation of their own collaboration 
highlights the group’s collaborative work habits, as well as their awareness of their success in 
this area. I hypothesize that the students’ high evaluation of their collaborative skills likely 
influenced the students’ self-ratings of their emotions.  
 Finally, the medium self-rated group demonstrated a mix of both collaborative and 
independent work habits. First, they demonstrated them separately, as seen in Excerpts 32 (i.e., 
collaborative) and 33 (i.e., independently). 
Excerpt 32:  Sit there and get it done 
291 Anne: I was thinking if, today's Thursday, if by class next Tuesday, 
everyone just does a little bit of research on it and comes up, if we 
find enough sources, if everyone finds a few. 
292 Chrissy: Yep. 
293 Gabby: Then we can just hit the ground running with it? 
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294 Anne: And just like brainstorms about it, Tuesday we can meet for maybe 
five minutes and just see what we have, and see what needs to be 
done. 
295 Beth: We could put it on the Google board, too. 
296 Anne: Yeah, too. We can do that during class because I'm not paying 
attention. ...But then we can each like pick off, if everyone has a 
few questions to the right, and then Thursday if we can have at least 
something, we can probably just- 
297 Gabby: Sit there and get it done. 
298 Anne: Finish it and edit it. 
299 Chrissy: Yeah, that's fine. 
Excerpt 33:  Just do your thing 
300 Anne: So, we are good to go, right? With our game plan? 
301 Brad: Sure. 
302 Anne: Everyone have a paragraph written. 
303 Beth: Just do your thing. 
304 Gabby: Sounds great. 
In Excerpt 32, the group was brainstorming ideas, saving information in a shared space, and 
discussing plans to finish the task together. In Excerpt 33, however, the group agreed to have 
each person write a paragraph independently. In Excerpt 34, the students were exhibiting both 
collaborative and independent work habits in the same episode. This was mostly a result of Brad 
challenging Gabby’s idea of just turning it in after they piece the sections together (i.e., Turn 




Excerpt 34:  Meet at lunch real fast 
305 Gabby: I really kinda just wanna like copy and paste this and turn this in. 
(laughs) 
306 Anne: Go for it. Is anyone opposed? I guess- 
307 Brad: I mean just like copy and paste it together and then just like read 
through it- 
308 Gabby: We'll leave it for a while. 
309 Anne: We can submit it Monday. 
310 Gabby: Yeah. 
311 Anne: Because it's not due ‘til Monday. 
312 Gabby: Yeah. 
313 Anne: So, lunch time Monday? 
314 Brad: I mean, we can just consolidate everything and then look through it. 
Maybe like make it fit together a little better, but that's it. 
315 Gabby: I was gonna say, "I don't mind putting it together, cause it's only 
gonna take me like ... it won't take me like that long to mesh the 
paragraphs." 
316 Anne: Do you wanna do that and email it to everybody? 
317 Gabby: Yeah, and then we can meet at lunch just like real fast. 
Again, we hypothesize that the group’s mixed collaborative work habits may have influenced 
their mixed ratings of their feelings about collaboration. 
 Summary. As I have discussed in the previous sections, the three groups experienced 
stimulus events that resulted in different emotional responses. In this section, however, I also 
discussed similar stimulus events that the groups experienced. As all students were enrolled in 
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the same pharmacy doctoral program, they naturally shared stressors related to their educational 
environment. Common examples included tests in other classes, grades, and their work-life 
balance. Moreover, the students experienced common emotional responses to these events across 
groups. On the other hand, the groups’ work habits were quite different and could have 
influenced their feelings related to collaboration. The low self-rated group displayed a great deal 
of independent work, the high self-rated group was mostly collaborative during their group 
meetings, and the medium self-rated group exhibited both collaborative and independent work 
habits. Finally, I found that some socioemotional processes were easier to identify in my data 
than others. For example, talk types and emotions (i.e., using the five-level system) were more 
obvious, whereas socioemotional regulation required higher levels of coder inference.  
Discussion 
In this study, I explored socioemotional processes in three groups of graduate pharmacy 
students as they engaged in a project-based task. In doing so, I observed the different processes 
in low, medium, and high self-rated groups, highlighting themes related to the salient stimulus 
events for each group separately, and then across groups. I found that my three groups 
experienced a variety of stimulus events, each with responses that included different 
socioemotional processes and may have influenced their meta-emotional judgments throughout 
the project. The low self-rated group experienced many negative emotions due to low respect 
and trust among their group members, mainly as a result of shutting down ideas, a lack of trust 
with absent group members, and clashing personalities of two particular students. The also 
received negative feedback and marks of poor performance. The students were specifically 
frustrated by the timeliness and low quality of the feedback and demonstrated evidence of 
hopelessness from their low grades on assignments. The medium self-rated group had mixed 
emotions, displaying signs of both positive and negative emotions. They were often frustrated 
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with their facilitator as they believed he wasted their time by tailoring the discussions to fit his 
own interests or telling personal stories. This also resulted in bonding and positive emotions, 
though, as the students came together to work better without him and sought help from other 
professors. Their low motivation for the course stemmed primarily from a general dissatisfaction 
about course content and an aversion to their topic and task, both leading to them exhibiting low 
effort and a “just get it done” attitude. Once again, they were able to bond over these negative 
feelings, often joking about the facilitator and the course. The high self-rated group experienced 
mostly positive emotions, likely due to their establishment of informal and formal group roles 
and through their building a sense of community within the group. The latter was done through 
purposeful attempts to bond as a group, build a safe space for sharing, and engage in fun 
activities with each other. There were also similar stimulus events across groups; each of the 
groups experienced a variety of emotions, usually negative, as a result of shared stressors in their 
doctoral program. These stressors included tests in their other classes, grades, and work-life 
balance. The groups, however, experienced very different collaborative working habits. The high 
self-rated group was mostly collaborative, whereas the low self-rated group completed a lot of 
their work independently. The medium self-rated group had a mix of both collaborative and 
independent work habits.  
 Throughout my findings, external factors played a major role in student emotional states 
during small group meetings. Although external factors have been discussed previously in the 
literature (Järvelä & Järvenoja, 2011; Järvenoja et al., 2013), it has not been nearly as prevalent 
as what I observed in this study. In my excerpts, I found clear examples of how the effects of 
external factors emerge in group meetings. In this study, I specifically found that the challenges 
students experienced in other courses were discussed with a negative lens among group 
members, which may have been in part to the shared effects related to the students all taking the 
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same courses. I found that students liked to share their negative emotions and personal stories 
with others who may have shared similar experiences, likely to commiserate or seek guidance for 
improving their situations. This has important implications, as teachers often do not, and some 
may argue cannot, prepare for external factors, as they are difficult to predict, and even harder to 
control. Thus, external factors have important implications for the students and groups with 
regards to maintaining positive emotions and group climate.  
Similarly, my findings highlight the influence of off-task discussions on student’s emotional 
states while meeting in their groups. As seen in many of my excerpts, students engaged in off-
task discussions around a variety of topics. This was interesting, given the limited discussion on 
off-task behavior in previous research (Lamminpää & Vesterinen, 2018; Näykki et al., 2017; 
Rogat & Linnenbrink-Garcia, 2011). Even though some of my findings aligned with previous 
research (e.g., challenges resulting in off-task discussions; Järvelä & Järvenoja, 2011; Järvenoja 
et al., 2013; Rogat & Adams-Wiggins, 2015), I also found evidence that off-task behaviors could 
be used for group bonding (e.g., the group bonding activity that Linda brought, commiserating 
over challenges). This suggests that allowing students time to engage in off-task discussions may 
improve group functioning if their activities are focused on building a sense of a community and 
result in positive socioemotional interactions. Providing a chance for students to discuss their 
feelings or challenges could also help promote sharing, rather than suppressing, their emotions, 
which researchers have found to be optimal for long-term health and social functioning (Gross & 
John, 2003). At the same time, my findings in Table 3.4 suggest that off-task discussions may 
affect their productivity in these meetings. Therefore, it is important for educators and student 
groups to find a balance between off- and on-task discussions. For example, students can set a 
time limit at the beginning of their groupwork to share their feelings about group concerns, vent 
 
 114 
their frustration about external factors, or have fun and bond with their groups. At the end of 
their allotted time, they can then shift focus to the task.  
 Another important result included the sharedness (i.e., the extent of commonality) of the 
groups’ priorities, expectations, working habits, and interpersonal dynamics, among others (Stahl 
& Hesse, 2009; Weinberger & Fisher, 2006). For example, I found that the high self-rated group 
co-constructed their expectations for the assignment (i.e., see Excerpt 14). The medium self-rated 
group, on the other hand, seemed to have shared priorities (i.e., “just get it done”, see Excerpt 
12). This group had low value for the assignment and negative emotions because of it, but they 
were still able to experience some positive emotions because they all agreed that it was low 
priority instead of quarrelling or having to negotiate or build consensus, both of which have been 
shown to cause negative emotions (Näykki et al., 2014). Both the high and medium self-rated 
groups seemed to have either been on the same page, or taken effort to get on the same page, 
which may have contributed to some of their high self-rated meta-emotional judgments. The low 
self-rated group, however, did not appear to share common goals or standards for interacting 
with each other. As seen in Excerpts 1 and 2, Liz was often confrontational, which was not 
appreciated by the other members of the group, as seen in the negative responses from the group. 
One could argue that Brett from the high self-rated group was confrontational as he also called 
out and teased group members, but he was informally established as the comic relief, and most of 
these talk types for him were met with positive responses from other group members. Brett also 
had positive past experiences with other group members, whereas Liz had not. Furthermore, Liz 
wanted to have fun in their presentation (i.e., Excerpt 1), whereas the others wanted to be more 
professional. This lack of sharedness and co-construction in the group may have contributed to 
their low self-rankings of their feelings about collaboration.  
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 My findings regarding socioemotional regulation aligned with previous research in some 
ways, but has also extended them to provide new insights. First, I found that students do not 
always regulate their emotions when working in collaborative learning environments. This was 
not particularly surprising given previous findings (Järvenoja et al., 2017), but I found a few 
interesting patterns. First, students rarely regulated their positive emotions. I occasionally saw 
instances in which students were enjoying off-task discussions and one or more of the students 
would co-regulate the group to refocus on the task. I do not believe, however, that the students 
were targeting their emotions with this regulation, rather their motivation or behaviors. Next, I 
found that when the emotions were co-constructed or shared (i.e., frustrations over tests or 
grades) and all students in the group were experiencing negative emotions, they did not seem to 
engage in regulation. I hypothesize that the students might be trying to validate their own or 
other’s emotions, rather than trying to helping each other regulate. In instances where the 
emotions were not shared, such as Liz’s anxiety for an upcoming test in Excerpt 22, it may have 
been easier for the others to help reduce her negative emotions, as they could justify why she 
should not be anxious, speaking from their own personal experience. Finally, I also found that 
students did a fair amount of sharing of their emotions (i.e., through complaining and telling 
personal stories), but also commiserating over shared stressors. It was not obvious that students 
were engaging in these interactions strategically in order to regulate their own or others emotions 
(see Hadwin et al., 2018; Pintrich 2000). As many of these instances seemed to intensify the 
negative emotions, these interactions likely were not being used as group-level regulation 
strategies. It is more plausible that if these strategies were regulatory in nature it would have 
been at the individual level, with students sharing their emotions and stories in an attempt to feel 
validated through the similar responses of their peers.  
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 Finally, throughout my analysis, I found several interesting results related to the overlap 
of emotions with other learning constructs, specifically cognition, motivation, behaviors, and 
social interactions. First, I found that stimulus events that trigger emotions were cognitive (e.g., 
content and task), motivational (e.g., values), behavioral (e.g., working habits), and social (e.g., 
interpersonal dynamics). Next, similar to findings from Pekrun and colleagues (2002), I found 
that students regulated the stimulus events (e.g., understanding of the task), the emotion itself 
(e.g., anxiety over an upcoming test), or both at the same time (e.g., seeking help to understand 
content and reduce stress). I also found that the strategies used to regulate emotions were either 
cognitive, motivational, behavioral, or social in nature. For example, Jason from the low self-
rated group used reappraisal (i.e., a cognitive strategy) to convince himself joining the honor 
society was not necessary and the medium self-rated group reduced effort to address their 
frustrations with the course (i.e., a motivational strategy). From the high self-rated group, Rick 
discussed how he would sit in the shower and let the warm water rush over him to relieve stress 
(i.e., a behavioral strategy) and Linda brought a group bonding activity (i.e., a social strategy). I 
hypothesize that this overlap of emotions with other learning constructs is primarily due to the 
intertwined nature of these constructs (Järvenoja et al., 2018), which further complicates the 
theory of socioemotional regulation, but also provides key insight into how these constructs are 
important when studying this phenomenon.  
Implications and Contributions 
This study highlights a new context, one rarely, if ever, seen in previous literature. The 
students in my study were graduate pharmacy students given a project-based task, working in 
group meetings that were mostly unsupervised. This setting is unique, as it allows students to be 
more open about the challenges of their learning and their doctoral program. Moreover, although 
the students are in different groups, they have the same external structures (e.g., courses in the 
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program, residency requirements) that impact their learning, thus they are smaller groups within 
a larger shared community. Whereas most studies highlight the importance of structures and 
events within the individual groups or maybe within the class, my study expands beyond that to 
show the effects of the program at a school level and demonstrate the importance of outside 
shared structures on learning.  
This study is also the first, to my knowledge, that highlights both the formation and 
regulation of emotions in collaborative learning. By considering the stimulus events that trigger 
emotions, rather than just the accompanying socioemotional processes, I have provided a more 
complete picture of socioemotional regulation. In doing so, my findings can be used to help 
educators and researchers understand some of the issues that students face in these settings, but 
also the importance of their interactions and talk types, and the strategies they use as a group to 
regulate their emotions. Just as importantly, my representative case sampling was able to provide 
three different perspectives to a similar task. Moreover, I supported my themes using rich 
descriptions of their experiences, providing a spectrum of possible challenges and group 
responses. As such, these findings could be foundational for building surveys, data collection, 
and the development of tools, interventions, and lesson plans to help students understand and 
improve their socioemotional processes in collaborative learning.  
Limitations 
Perhaps my most prominent limitation is how I documented the emergence of emotions. I 
used students’ self-reports of their feelings about their emotions (i.e., not the emotions 
themselves) and observations of the students’ emotions as they were displayed in the group 
meetings. Again, self-reports and observations may not be able to accurately capture the 
emotions that students are experiencing (Winne & Perry, 2000). Regardless, I have several 
justifications for choosing my methods. I chose not to ask students to self-report their emotions, 
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as this would likely have had to be done off-line (i.e., hours or even days after the emotions 
occurred) for my study, requiring them to attempt to correctly recall what they were feeling. 
Moreover, I justify the use of observational methods by considering the nature of learning in 
collaborative environments; when working with others in small groups, the perceptions of 
emotions is just as important, if not more so, than the emotions one is actually experiencing. For 
example, if Mary would have suppressed her discomfort over sending her mentor the email, Brett 
never would have backed off or tried to comfort her. His perception of her worry was the cause 
of the group interaction, not Mary’s actual feelings of worry. Nevertheless, I understand that this 
still presents issues and potential for error, which is why I created the five-level system for 
inference. In doing so, I could reduce, or at least acknowledge, the levels of inference in labeling 
the emotions I observed.  
Regulation was difficult to observe in these environments, as it is nearly impossible to 
interpret the intentions behind students’ actions. For example, sharing emotions is a commonly 
cited emotion regulation strategy, both in individual and group literature (Bakhtiar et al., 2017; 
Näykki et al., 2017; van Kleef, 2015). In these studies, students have stated that they are sharing 
their feelings to regulate their negative emotions, but in observation studies, such as ours, it is 
much harder to know the students’ intentions behind their behaviors without asking them. 
Although this made my analysis slightly more difficult, it was important for me to try to remain 
as unobtrusive as possible, especially considering how I was already asking the students to use 
the app.  
Although I have provided a new context to consider, there may be concerns that some of 
my findings might be too specific and will not translate to many other settings. For example, in 
K-12 settings, students are often more supervised, have less time to work together on tasks, and 
do not necessarily have the same set of external structures. There are some fundamental 
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structures, however, that provide new insights and can be taken and applied to a variety of 
settings; it is important to identify the important implications for each. For example, in most 
collaborative learning environments, students have some unsupervised time, and may 
occasionally be off-task. My study highlights the importance of these discussions and provide 
recommendations for how to use them to help promote positive group functioning. Moreover, 
even though students may not be in a cohort-type setting, all formal learning environments, and 
some informal ones, are set within a larger environment (e.g., school, town, or country) and all 
students within that environment will likely share at least some external factors. This could be 
social structures, local or world events, or policies that affect their day-to-day lives. As such, my 
study highlights the need to considered the impact of these shared external factors on students’ 
learning.  
Suggestions for Future Research  
My findings present many opportunities for future research. First, future researchers need 
to continue to focus on the relationship of emotions to constructs, such as, cognition, motivation, 
and behaviors. I found that these were heavily intertwined, both in the formation and regulation 
of emotions. For example, Rick regulated both his content understanding (i.e., cognition) and 
accompanying stress (i.e., emotion) when asking Mary to explain the topic to him. More work, 
both theoretical and empirical, is needed to better parse out the relationships between the 
different constructs and how they co-exist in learning and social interactions. One suggestion 
would be to use a temporal analysis to determine how the existence of each affects the 
emergence of the others.  
Next, there is a need for tools, interventions, and lesson plans that focus on emotions in 
learning and help students understand and regulate these emotions. To do this, it is likely 
necessary to expand current methodologies for measuring socioemotional formation and 
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regulation in academic settings. I suggest that future researchers integrate multiple methods that 
have been successful in other fields (e.g., physiological measures, facial recognition software, 
think-alouds) to capture students’ emotions and regulation as they emerge. This information can 
then be used to create awareness and provide students with tailored, just-in-time regulation 
strategies to address these emotions, at both the individual and group levels.   
Future researchers also need to expand upon my findings related to the importance of 
external factors and off-task discussions. For example, researchers can focus on identifying and 
creating awareness of the external factors that impact group functioning in different contexts. 
Similarly, researchers can attempt to discover an optimal amount of time and structure for off-
task discussions. This would have important implications for practice, as it could inform teachers 
how to allow for off-task discussions into their lessons.  
Finally, and not surprisingly, grades and performance were influential in the formation of 
emotions. I found that the group with the lowest performance also rated their feelings about 
collaboration lowest. Due to the qualitative nature of this study, I cannot suggest causation or 
even correlation, but future studies, could consider this. Some researchers have linked the two, 
usually citing that performance is positively correlated with positive emotions (Pekrun et al., 
2002). However, it was not clear if the negative emotions were caused by poor performance and 
feedback, or if the negative emotions caused poor performance and feedback. For example, the 
low self-rated group might have rated their feelings lower because they were disappointed about 
a bad grade, or their frustration with each other may have led them to perform poorly. This 
example highlights the need to consider both the temporality of the emotions in relation to their 






In this study, I set out to fill in gaps related to emotions in group learning. Specifically, I 
designed a study that provided a holistic view of this phenomenon by analyzing processes related 
to both the formation and regulation of emotions in the collaborative learning environments. I 
observed these processes in three groups of doctoral pharmacy students, each rating their meta-
emotional judgements differently over time (i.e., high, medium, and low). I found that, for the 
most part, the groups experienced different challenges and subsequent emotions. Because of their 
position within a larger cohort in their doctoral program, they also experienced similar stressors 
that elicited emotions that they needed to regulate. This unique context provided key new 
insights into emotions in collaborative learning, including the influence of external factors, off-
task discussions, and shared priorities and expectations on the students’ learning, performance, 
and collaboration. My findings provide critical new evidence that is helpful for both researchers 
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CHAPTER 4: BRIDGING THE GAPS AND MOVING FORWARD: BUILDING A NEW 




Collaboration is critical for many careers and aspects of everyday life (Dede, 2010). 
Researchers have shown the benefits of implementing collaborative learning in schools, 
including increases in student engagement, social skills, and achievement (Cohen & Lotan, 
2014). Collaborative learning also grants access to dynamic settings in which students can learn 
to work collectively and engage in problems by sharing multiple viewpoints and opinions 
(Miyake & Kirschner, 2014). Collaboration often leads to more advanced behaviors than 
individuals could perform alone, such as negotiation, argumentation and verification, creative 
thinking, and idea formation (Slavin, 1996). 
Many teachers struggle, however, with the implementation of collaborative learning into 
their classroom, often placing students in groups and expecting them to know how to work 
together (Johnson & Johnson, 1999). Students often lack the skills to successfully engage in 
effective collaborative practices, struggling with collaborative practices such as negotiation, 
communication, and managing group dynamics (e.g., personality differences). Each of these 
collaborative practices, if not properly enacted, has the potential to derail the group. In fact, 
dysfunctionality caused by deficient collaboration skills is connected to decreases in group 
efficiency (Slavin, 1996) and poor performance (Mitchell, Parker, Giles, & Boyle, 2014), which 
can lead to negative emotions. Moreover, the relationship between group functioning and  
emotions is often reciprocal; cycles of negative emotions influence group products and
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functioning, which then can lead to more negative conflict between group members (Pekrun, 
Goetz, Titz, & Perry, 2002). As groups of students engage in collaborative learning to solve 
complex problems, they must also figure out how to work through conflict at a group level to 
avoid this reciprocal cycle of negative group emotions.  
One key collaborative skill that is crucial to the group’s success is the students’ ability to 
successfully regulate their collective group emotions (Järvelä & Järvenoja, 2011). In 
collaborative settings, socioemotional regulation is one aspect of social regulation of learning, 
which also includes the collective regulation of cognition, motivation, and behaviors (Hadwin, 
Järvelä, & Miller, 2018). Social regulation of learning is a relatively new field, emerging 
primarily from the field of self-regulated learning (SRL; Hadwin et al., 2018), or how students 
plan, monitor, control, and evaluate their cognition, motivation, affect, and behaviors 
individually. Despite recent advances in the field, there is still more research needed on how 
groups of students regulate their learning in collaborative settings. Research on socioemotional 
regulation is particularly underwhelming and needs attention given the important connections 
between emotions and performance. Given that social regulation of learning is embedded within 
both social and academic contexts, it is advantageous to also consider the psychological 
literatures on emotions and social emotions with respect to emotion formation and regulation. 
In this article, I introduce a new model for emotions in collaborative learning. By 
bridging cognitive, social, and educational psychology, this model incorporates both emotion 
formation and regulation in collaboration, allowing scholars to reexamine emotions in 
collaborative settings from a more holistic view. To create this model, I reviewed the 
psychological literature on individuals’ emotions and emotion regulation in everyday settings 
and the influence of social structures on each, as well as academic emotions and student 
regulation when working individually and collaboratively (i.e., socioemotional regulation). I 
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include a synthesis of these findings, highlighting the literature that supports emotion formation 
as a process with multiple stages that can be targeted during regulation. This consideration is 
important for socioemotional formation and regulation, as it is critical to break down and analyze 
emotion formation in order to understand the causes of emotions and to apply appropriate 
regulation strategies. Then, researchers can use this model to design future research studies, 
interventions, and training that help students collaborate better and improve learning. 
What Are Emotions and Emotion Regulation? 
Types of Emotions  
Emotions fall under the umbrella term affect, which includes other phenomena such as 
preferences, attitudes, dispositions, moods (Scherer, 2005), reflexes, stress responses (Gross, 
2015) and physiological drives (e.g., hunger; Smith & Lazarus, 1990). Emotions are dynamic 
processes in which an event triggers a response from an individual (Scherer, 2005; Smith & 
Lazarus, 1990). Common examples of responses include contempt, disgust, shame, boredom, 
sadness, anxiety, surprise, interest, hope, relief, satisfaction, happiness, elation, pride, anger, and 
hostility (Scherer, 2005). Some view these more as families of emotions, with variations 
depending on the intensity of the emotions (e.g., anger versus annoyance; Gratch & Marsella, 
2004). These variations are usually characterized by their valence; positive valence often 
representing helpful emotions and negative valence referring to harmful emotions (Gross, 2015; 
Scherer, 2013). How valence is determined, however, depends upon many different underlying 
aspects of emotion and individual characteristics of the person (Smith & Lazarus, 1990). 
Theoretical Models of Emotions 
 There are many different prevalent models of emotion formation. A full review of all the 
models is beyond the scope of this article, but a brief discussion is necessary for building a 
conceptual understanding of emotion regulation. Importantly, I have constrained my review to 
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include only appraisal-based theories (i.e., as opposed constructivist or nonlinear dynamic 
systems theories), as appraisal-based theories have important implications with regards to the 
targets of emotion regulation (Shulman & Scherer, 2014). Two prominent appraisal-based 
models are the cognitive-motivation-emotive system (Smith & Lazarus, 1990; see Gratch & 
Marsella, 2004 for an adapted version) and the process model of emotion (Gross, 1998). In the 
cognitive-motivation-emotive system model, the interpretation of a situation and the personality 
of the individual interact to create a unique appraisal, which then determines the individual’s 
emotional response and subsequent coping activities (Smith & Lazarus, 1990). This model 
highlights the deeply cognitive and motivational aspects of emotions; appraisals are cognitive 
evaluations of one’s goals and desires (i.e., motivation) in relation to a stimulus event, which are 
later used to determine the merit of the emotional response and consequently the need for 
changing behavior (Gratch & Marsella, 2004). Similarly, Gross (1998) suggested in his process 
model of emotion that emotional cues (i.e., stimulus events) can trigger an evaluation (i.e., 
appraisal), which leads to an emotional response. Importantly, he noted that individuals only 
evaluate emotional cues if they are paying attention to them. If they do not notice the emotional 
cues, they will not be able to appraise them, and emotions will not develop as a result. Moreover, 
two individuals can experience the same event, each with different levels of attention, which can 
then result in different appraisals and subsequent emotional responses. Overall, the models 
highlight four key components in emotion formation: 1) the influence of context (e.g., 
personality, cultural norms), 2) a stimulus event, 3) an appraisal (i.e., assuming attention is given 
to the stimulus event), and 4) an emotional response. Many of these models also have a fifth 
component, coping (i.e., regulation), in which the individual may or may not engage.  
Models of social emotions. Emotions are typically thought of as intrapersonal, or within 
individuals. There has been a recent shift, however, toward studying interpersonal aspects of 
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emotions, or how emotions develop socially and influence others (van Kleef, 2009). In fact, the 
effects of social factors on emotions can be analyzed at individual, group, and cultural levels 
(van Kleef, Cheshin, Fischer, & Schneider, 2016). According to Kappas (2013), each of the main 
aspects of the emotional processes (i.e., contexts and situations, stimulus events, appraisals, 
emotional responses, and coping/regulation) are all inherently social, with others influencing 
how individuals may react to and think about an event, or how they express their responses.  
 Traditional models of emotion formation in social settings place other individuals as part 
of the stimulus event. According to Manstead and Fischer’s (2001), researchers should also 
consider the influence of other people during the appraisal stage (i.e., social appraisals). These 
authors highlighted three different types of social appraisals: emotional contagion (i.e., co-
experience of events leads to mimicry), social guidance (i.e., look to others to determine how to 
react), and social shared cognition (i.e., the way a group forms appraisals of the event is co-
constructed by the members of the group). In this regard, each individual may have their own 
response to an emotional cue, but to some degree, these responses are mutually shaped by their 
shared interactions with others. 
 Once individuals form emotional responses, the expression of these emotions are 
typically informed by social norms and can have social consequences (Peña-Sarrionandia, 
Mikolajczak, & Gross, 2015). One model that depicts the social implications of emotions is the 
Emotions as Social Information (EASI) model (van Kleef, 2009, 2016; van Kleef et al., 2016). 
The EASI model states that observers can use emotional expressions as a substitute in the 
absence of more direct sources of information (e.g., using a scowl to infer that someone is mad 
versus them verbally expressing their anger). Also, observers can use others’ emotions as 
guidance about how to act appropriately in unfamiliar situations (Peña-Sarrionandia et al., 2015, 
van Kleef, 2016; van Kleef et al., 2016). Emotions have many implications and consequences for 
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everyday life; individuals must be able to control these emotions to align with their individual 
goals and societal norms (van Kleef, 2016).  
Emotion Regulation 
When individuals experience inappropriate emotions (i.e., per personal or social 
standards), experience emotions at inopportune times (e.g., anger during a meeting with a 
supervisor), or experience emotions at the wrong intensity level (e.g., overreacting), they must 
find a way to regulate their emotions (Aldao, Noel-Hoeksema, & Schweizer et al., 2010; Gross, 
2015). Emotion regulation is the “process by which individuals influence which emotions they 
have, when they have them, and how they experience and express these emotions” (Gross, 1998, 
p. 275), and can be applied to any event that influences one’s emotions or the emotion itself 
(Parkinson & Totterdell, 1999). Furthermore, emotion regulation is driven by a goal to 
experience a desirable emotion (Gross, 2015; Peña-Sarrionandia et al., 2015). Through 
regulation, emotions can be reduced, intensified, or maintained (Rimé, 2007). The goals behind 
emotion regulation usually involve increasing positive emotions and decreasing negative 
emotions, but on occasion, it might be more appropriate to decrease positive emotions (e.g., 
suppressing excitement from a promotion in front of an unemployed friend) or increase negative 
emotions (e.g., a supervisor getting angry before a meeting to appear authoritative) due to 
cultural norms or influences (Gross, 2015). Importantly, there can be long-term effects of poor 
emotion management (Aldao et al., 2010); the ability to regulate emotions is critical for 
maintaining mental health, social functioning, and overall well-being (Quoidbach, Berry, 
Hansenne, & Mikolajczak, 2010; Reeck, Ames, & Ochsner, 2016). In short, emotions are critical 
to overall functioning and emotion regulation helps individuals optimize these experiences.  
Theoretical models of emotion regulation. Gross’ (1998) process model of emotion 
regulation is the most prominent in the literature. Similar to his model of emotion formation, this 
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model emphasizes the situation, attention to an event, appraisal, and emotional response. His 
model of emotion regulation differs, however, by focusing on the strategies that individuals can 
use to modify their emotions at each stage in the emotion formation process. He posited that in 
order to regulate emotions, individuals could engage in situation selection (i.e., choosing a 
situation that will result in desirable emotions), situation modification (i.e., changing the 
situation to result in desirable emotions), attentional deployment (i.e., refocusing attention to an 
event that leads to desirable emotions), cognitive change (i.e., altering the way one thinks about 
the event in order to produce more desirable emotions), or response modulation (e.g., changing 
the emotion to one that is more desirable). Importantly, emotions are much easier to modify in 
the earlier stages rather than once the emotion is fully formed. He has recently reconceptualized 
these regulation strategies to be five families of emotion regulation strategies, which differ by the 
target (i.e., stage of emotion formation) that individuals attempt to regulate (Gross, 2015).  
 In a later study by Gross (2015), he expanded upon his original work by presenting a 
more macro-level model for emotion regulation. For this, he distinguished between three 
different phases of regulation: identification, selection, and implementation. During the 
identification stage, individuals determine if they should regulate or not. To do so, they must 
evaluate the emotion and decide whether it is sufficiently negative or positive (e.g., inappropriate 
intensity). Importantly, deficiencies in emotional awareness may cause failure in the 
identification stage, leading some to misjudge the value of the emotion or regulation goal. In the 
selection stage, individuals must choose a strategy. This requires determining which cognitive 
and physiological resources are available as these are often limited (Gross, 2015), which type of 
emotion is present, and the intensity of the emotion. Individuals will not be successful at this 
stage if they have an inadequate repertoire of strategies or the belief that a strategy will not help. 
Finally, in the implementation stage, individuals determine how they should use the strategy in 
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the current context, focusing on the appropriateness, as defined by cultural and social norms, 
among other factors.  
There are also variations to Gross’ model that warrant consideration. Dore and colleagues 
(2016) suggested emotions are more than just the combination of the person and situation, with 
each reciprocally affecting the other. That is, individuals react differently to various situations; 
some individuals are more motivated to regulate, individuals likely have idiosyncratic strategy 
preferences, and some situations lead to better implementation. This type of sensitivity to context 
is also supported by Bonanno and Burton (2013), who claimed that research should focus on 
differences between individuals in various contexts in an attempt to determine which strategies 
are most appropriate for different situations.  
Interpersonal regulation. Thus far, I have primarily discussed intrapersonal regulation, 
or how individuals attempt to regulate their own emotions. Emotions are inherently social, 
though (van Kleef, 2016), and within a social context, attempts at intrapersonal regulation can 
have social influences and impacts. For example, using interpersonal regulation, individuals can 
control their emotions to improve or maintain their social status at work (i.e., intrapersonal) or 
they can help regulate their friends’ emotions in an attempt to prevent them from getting into a 
fight (i.e., interpersonal). During interpersonal regulation, individuals (i.e., regulators) help their 
peers monitor and control their emotions. Moreover, optimal social functioning necessitates the 
accuracy of the appraisals, appropriateness of the expression, and interpretation of others’ 
emotions (van Kleef, 2016). Misjudgments in any of these stages, or misalignment of goals 
between regulators and peers can also be problematic (Reeck et al., 2016). For example, 
attempting to help someone stop crying may not align with their goals of sharing their grief. 
Discrepancies such as this have particular implications for long-term groups (e.g., sports teams, 
school clubs), as sustained negative interactions can serve as future stimulus events and lead to 
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negative emotions (Gross & John, 2003; Kappas, 2013). Overall, these findings suggest that 
individuals within groups need effective strategies to regulate their emotions successfully in 
different social contexts.  
Emotion regulation strategies. Researchers have shown that effective regulators have 
access to and use a wide array of strategies for monitoring and controlling their emotions 
(Bonanno & Burton, 2013; Parkinson & Totterdell, 1999). By acquiring a diverse repertoire of 
regulation strategies, individuals are better equipped during the selection phase of regulation 
(Quoidbach et al., 2010). Parkinson and Totterdell (1999), suggested that regulation strategies 
can be distinguished as either cognitive or behavioral. For example, behavioral disengagement 
involves physically avoiding an undesirable situation, whereas cognitive disengagement is 
mentally avoiding an undesirable situation. Another distinction made by these authors relates to 
the target of the regulation strategy; some regulation strategies target the situation, whereas 
others target the emotional responses.  
When choosing an emotion regulation strategy, individuals should consider the 
appropriateness of the strategy, including its effectiveness, the availability of necessary resources 
to enact it, and social considerations before implementing it. Determining the effectiveness of a 
strategy helps individuals decide how to move forward (Bonanno & Burton, 2013; Gross, 2015). 
Positive results may suggest that they should continue to use the strategies across similar 
contexts, whereas undesirable results may cause them to switch to a new strategy or stop 
regulation attempts. It is also important to consider the resources available for regulation. For 
example, targeting the situation, event, or appraisal is often less challenging than targeting the 
emotion (Webb et al., 2012), as it is easier to avoid the triggering situation, event, or appraisal 
compared to managing the emotions that result from them (Gross, 1998). Furthermore, 
behavioral strategies are often more effective than cognitive strategies (Augustine & Hemenover, 
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2009). This typically results from the difficulty of using cognitive strategies, which may use 
more mental resources, whereas behavioral strategies are much less complex and more 
accessible (e.g., going for a run when stressed; Augustine & Hemenover, 2009). Finally, some 
strategies may be more or less appropriate in particular social settings. For example, those that 
suppress their emotions are less likely to share emotional experiences with others (Gross & John, 
2003), which makes it difficult for partners to respond appropriately to their needs (van Kleef, 
2016). Moreover, suppression can result in weaker social relationships (Bonanno & Burton, 
2013; Gross, 2015), disjointed social interactions (Webb et al., 2012), and lower social 
satisfaction (van Kleef, 2016). Determining the best regulation strategies is often quite difficult, 
as their appropriateness is often situated with specific contexts. This suggests a need for diverse 
strategies and knowledge about how and when to use them properly.  
Summary 
Emotions are synchronized changes in one’s subjective experience, behavior, and 
physiology as a response to an internal or external phenomenon that is seen as important to the 
individual (i.e., stimulus event; Gross, 2015; Scherer, 2005). More simply, emotions are dynamic 
processes in which a stimulus event triggers a response from an individual (Scherer, 2005; Smith 
& Lazarus, 1990). These emotions often influence behaviors and help individuals make 
decisions, suggesting an important link to social and cognitive functioning, as both of these are 
important to working with others and learning (Frijda, 2016; Gratch & Marsella, 2004; Gross, 
2015). Finally, individuals then can regulate these emotions, choosing from a variety of options 
(e.g., target) regarding the regulation strategy (Gross, 2015; Parkinson & Totterdell, 1999). 
Context often influences the appropriateness of the chosen strategy; some contexts, such as 




Emotions in Academic Settings 
Emotions are prevalent in everyday life, but they are particularly relevant in academic 
settings. Academic emotions are structured similarly to other emotions but are unique in that 
they pertain to learning, instruction, and achievement in school environments (e.g., boredom, joy 
from success on a test; Pekrun et al., 2002). Emotions influence attention, motivation, decision 
making, and problem-solving, all of which are important for learning (Boekaerts, 2011; Pekrun 
et al., 2002). Emotions can be short-lived lasting minutes, hours, or days, or long-term, such as 
anxiety related to academic performance (Efklides & Volet, 2005). Due to the dynamic nature of 
schools (e.g., teachers, peers, topics), contextual factors are multifaceted, making appraisals and 
regulation increasingly complex (Pekrun, Frenzel, Goetz, & Perry 2007). For example, the 
unique contextual factors of school settings (e.g., classroom design, teachers’ pedagogical 
methods, peer groups) are key to distinguishing differences in the appraisals of academic and 
non-academic emotions (Pekrun et al., 2002); that is, emotional appraisals have added 
significance in academics, as they allow students to assign relevance and meaning to tasks and 
courses (Boekaerts, 2011). Although many factors can influence academic emotion formation 
(e.g., personality), cognitive appraisals are still fundamental to forming emotional responses 
(Boekaerts, 2011).  
Emotions in academic settings have the same underlying principles as those outside of 
education but differ in the kinds of stimulus events as well as in the consequences of students’ 
emotional responses (Jacobs & Gross, 2014). Some common stimulus events include taking 
difficult tests or having to work with other students in collaborative settings. Test anxiety can 
stem from short- and long-term stress (Boekaerts, 2011), often reducing working memory 
resources and impairing cognitive and emotional processes, which can lead to further frustrations 
(Pekrun et al., 2002). Moreover, working with others in collaborative settings can be both 
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challenging and rewarding (Rogat & Linnenbrink-Garcia, 2011). Interpreting emotional 
expressions, coordinating activities, among others, are especially difficult (Efklides, 2006). The 
complex situations that are unique to academic settings often lead to emotional responses that 
can have serious consequences for learning and performance. Emotions can serve as information 
signals for students in regard to their goals and goal pursuit (Efklides, 2006); positive emotions 
suggest that students are on track to meet their goals or that they can decrease effort, whereas 
negative emotions indicate they are off track and need more effort (Boekaerts, 2011) or external 
help (Pekrun et al., 2002). With regards to learning activities, emotions can impact students’ 
engagement (e.g., boredom or relaxation may cause students to lose motivation and stop 
working; Pekrun et al., 2002; Pekrun et al., 2007). Furthermore, both positive and negative 
emotions can derail task performance: excitement can lead to task-irrelevant thinking; frustration 
over a difficult task can lead to withdrawal from the activity (Pekrun et al., 2002). Additionally, 
emotions are important for achievement and personal growth; positive emotions are linked to 
planning and goalsetting, problem-solving, and self-regulation; negative emotions often hinder 
academic performance, are linked to drop out, and have negative effects on health (Boekaerts & 
Pekrun, 2015). Importantly, emotions (i.e., positive and negative) can take precedence over 
students’ goals and shape their behaviors (Boekaerts, 2011), which subsequently can have 
academic and social consequences in schools. Therefore, students must be able to regulate their 
emotions, and the subsequent behaviors, in educational settings.  
Theoretical Models of Academic Emotion Formation 
 To date, there have only been a few models addressing the formation of emotions in 
educational settings. Importantly, these models highlight different components of the process but 
each provide valuable insight into how the educational context shapes emotional formation.  
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Attribution theory of achievement. Only a few educational researchers (e.g., Pekrun, 
Boekaerts) have discussed emotional appraisals; attributions are more common in educational 
psychology (e.g., Pintrich, 2004; Weiner, 1985; Wolters, 2003). The main distinction between 
these two constructs is the temporality of their formation in relation to the emotional response. 
Whereas appraisals initiate emotional responses, causal attributions result after the emotional 
responses are formed and can serve as antecedents for future appraisals (Boekaerts & Pekrun, 
2015). The main distinction between these two constructs is the temporality of their formation in 
relation to the emotional response.  Whereas appraisals initiate emotional responses, causal 
attributions often result after the emotional responses are formed.  These attributions then can 
serve as antecedents for future appraisals (Boekaerts & Pekrun, 2015). Perhaps the most salient 
model is Weiner’s (1985) attribution theory. Weiner suggested that students assign causal 
attributions (i.e., reasons for occurrences) to the emotional experiences that align with perceived 
successes (e.g., happiness) and failures (e.g., anger). He also suggested that emotional causality 
(i.e., assigning attributions to explain emotional responses) can be divided further by 
controllability and stability.  For example, if students attribute failures to uncontrollable and 
stable conditions, such as poor teaching, students’ motivation will likely decline.  On the other 
hand, if they attribute their failure to a controllable and stable condition, their motivation to work 
harder should increase (Perry et al., 2005).  Therefore, students’ attributions for achievement 
often determine their engagement on future tasks (Linnenbrink & Pintrich, 2002).   
 Control Value Theory of achievement emotions. Pekrun and colleagues’ (2002, 2006, 
2007, 2015) seminal work on Control Value Theory drew from attribution theories to create a 
comprehensive framework for achievement emotions, or those specifically related to success or 
failure as defined by a standard of excellence (i.e., a subset of all academic emotions; Pekrun et 
al., 2007). According to Pekrun (2006), achievement emotions are differentiated by unique 
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combinations of three components: object focus, subjective values and degree of activation, and 
perceived controllability. Similar to other theories on emotions, an object (i.e., stimulus event) 
incites an appraisal (i.e., value- and control-based), which then elicits an emotional response 
(Pekrun, 2006; Pekrun et al., 2007). The object foci consist of outcomes that are either 
prospective (i.e., possible future outcomes) or retrospective (i.e., outcomes that have already 
happened) or activities through which learning takes place. With regards to values (i.e., 
valences), students can assign positive (i.e., success) or negative (i.e., failure) values, which can 
be either intrinsic (e.g., enjoying learning) or extrinsic (e.g., given rewards for good grades) in 
nature. The intensity of the emotion is also linked to the value assigned, causing different 
degrees of activation. Emotions can be activating (i.e., high arousal) or deactivating (i.e., low 
arousal), based on the intensity of their physiological and cognitive responses (Boekaerts & 
Pekrun, 2015; Pekrun et al., 2002). Finally, students usually perceive themselves to have either 
high, medium, or low control of either outcomes or activities. For example, students can attribute 
success and failures to themselves (i.e., high control) or blame others (i.e., low control). They 
can also fail to assign causal attributions (i.e., irrelevant control) and still experience emotions as 
a result of their achievements (e.g., performing well on a test without thinking about the causes). 
The object foci, values, and controllability interact to create unique emotions. Thus, resulting 
emotions are byproducts of the interactions between the subjective values and perceived 
controllability of different object foci. Importantly, although this theory initially described 
achievement emotions, it can be applied to emotions resulting from non-academic stimulus 
events as well (e.g., sadness from a personal life circumstance; Pekrun & Perry, 2014).  
Emotional Regulation in Educational Settings 
Quite often, cultural norms specific to school environments impact the appropriateness of 
emotional responses (e.g., when mad not engaging in aggressive behavior to avoid suspension; 
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Boekaerts, 2011). Both positive and negative emotions can derail task performance: excitement 
can lead to misplaced attention; frustration over a difficult task can lead to withdrawal from the 
activity (Pekrun et al., 2002). Thus, emotion regulation is important for students, as it helps them 
address issues related to well-being, to focus on academic goals (Greene, 2018). 
Theoretical models of emotion regulation in education. Gross’ (1998) process model 
of emotion regulation and five families of strategies are also relevant in education. For example, 
Duckworth and colleagues (2014) applied the model to self-control in academic settings, moving 
beyond emotions to also incorporate behavior and attention. Most of the remaining models of 
regulation in educational settings fall into the category of self-regulated learning (SRL). SRL is 
the active monitoring and controlling of cognition, behavior, motivation, emotions, and context 
in the pursuit of one’s academic goals (Pintrich, 2000). Several different models explaining SRL 
exist, but not all emphasize the importance of emotions, with others focusing more on cognition 
or motivation (Panadero, 2017). Pekrun and colleagues (2002) pointed out, however, that 
because emotions are connected to other important aspects of SRL (e.g., interest, learning 
strategies, motivation), researchers should not overlook the importance of emotions. 
Models of SRL. Even though most SRL models include emotional components, they do 
not always emphasize emotions (Panadero, 2017). That is, some researchers have presented 
emotions as one of many targets of regulation (i.e., along with cognition, motivation, and 
behavior), whereas others have included emotions as a key construct in their model. In the latter, 
these researchers often considered the role of emotions in the regulation process and their 
influence on behaviors. It is also important to consider those models that do not emphasize 
emotions, though, as they include important factors that influence emotion formation and 
regulation specific to academic emotions (e.g., the importance of the task), as well as the 
consideration of non-academic factors and the importance of overall well-being. Of these 
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different models, the most pertinent to research on academic emotional regulation includes 
Pintrich’s (2000) model of SRL, Boekaerts’ (2011) Dual Processing Self-Regulation model, and 
Efklides’ (2011) MASRL model. 
Pintrich’s Model of SRL. Pintrich (2000, 2004) claimed that students can regulate four 
areas of learning (i.e., cognition, motivation/affect, behavior, and context) through four phases 
(i.e., forethought, planning, and activation; monitoring; control; and reaction and reflection). A 
potential critique of this model is that even though it highlights the importance of regulating 
affect, it does not separate it from motivation nor distinguish between different types of affect. It 
is included in this list, however, because it does explicitly acknowledge affect in the regulation 
process, unlike other models of SRL (e.g., Winne & Hadwin’s [1998] original COPES model). 
The four phases of regulation are forethought, planning, and activation; monitoring; control; and 
reaction and reflection. These phases are not necessarily temporally sequenced, and some may 
not even occur (e.g., monitoring performance without creating a plan).  
Boekaerts’ Dual Processing Self-Regulation Model. Boekaerts (2011) highlighted the use 
of appraisals in her model by suggesting that they determine which of two regulation pathways 
(i.e., dual processes) students take, based on the goals that guide their behaviors. In this respect, 
Boekaerts emphasized that emotional appraisals help students assign meaning to context. The 
first pathway is related to students’ growth. Students often take this path when they experience 
positive emotions and will use volitional strategies to persevere through, for example, task-
irrelevant thinking and off-task behavior, in pursuit of their goals and to maintain these positive 
feelings. As students face negative emotional expressions, they usually take the second pathway, 
which focuses on well-being. Here they try to prevent harm after experiencing a discrepancy 
between task and personal goals. This path serves as a way to prevent the loss of resources and 
protect self-esteem. On this path, students must determine the discrepancy and attempt to engage 
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in self-regulation strategies to reduce these negative feelings. Finally, self-regulation can also 
serve to redirect students back to the growth pathway after they attend to their well-being.  
Efklides’ MASRL model. Efklides (2011) presented a two-level model that highlighted the 
importance of metacognition (i.e., thinking about one’s own cognitive processes; Flavell, 1979), 
motivation, and affect, as well as their distinct roles in SRL. Entitled the Metacognitive and 
Affective Model of Self-Regulated Learning (MASRL), this model acknowledges the 
importance of both task and self, distinguishing between the person level and the task x person 
level. The person level represents the students’ general cognition and ability, motivation, affect, 
goals, beliefs, perceptions of the task, metacognitive skills, and metacognitive knowledge, and 
the interactions that take place between each of these constructs. Similar to Pintrich, Efklides did 
not distinguish between the different types of affect in her model but did separate affect from 
motivation. The task x person level focuses on the interaction between the characteristics of the 
task and personal characteristics of the student during the actual task performance. At this level, 
personal characteristics succumb to task characteristics, with metacognitive experiences and 
skills taking precedence. That is, information from the task and cognitive processing outweigh 
factors at the person level. Furthermore, this level is split up into three phases: task 
representation (i.e., prospective), cognitive processing (i.e., during the task), and performance 
(i.e., retrospective). Affective appraisals in each of these three phases are usually in response to 
the task, activity, and outcome, respectively.  
Emotion regulation strategies in education. Each of the models above provides a 
unique framework for how to regulate academic emotions. Key to each theoretical model is the 
need for students to have an extensive repertoire of strategies and be able to regulate their 
emotions flexibly due to varying contextual demands. The use of strategies has important 
implications for education and has been tied to both effort and performance (Wolters, 2003). For 
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example, without regulation text anxiety can derail students’ performance and attention, and 
some strategies, such as suppression, can even lead to worse outcomes (Jacobs & Gross, 2014). 
Even when students regulate their emotions, they may not be able to do so strategically or 
optimally (Boekaerts, 2011). For example, if students suppress their confusion to avoid “looking 
dumb” in front of friends, they benefit socially, but might fall behind academically. A strategy 
such as this may align with social goals, but not achievement goals; thus, a different strategy may 
be preferable. Moreover, some strategies may be less appropriate or possible than others in 
educational settings. For example, Gross’ situation selection and modification strategies are often 
considered preferable in everyday settings (Jacobs & Gross, 2014), but may be harder to enact in 
classrooms environments (e.g., avoiding a stressful test).  
Students may not be consciously aware of their goals, causal attributions, or even their 
emotions, making strategic emotional regulation extremely difficult. Awareness is critical for 
recognizing the need for regulation (Pekrun et al., 2002). If students are unaware of their 
feelings, or how these emotions and expression interfere with social interactions, cultural norms, 
or goal attainment, they will not be able to adequately regulate their emotions, which could have 
consequences for achievement (Boekaerts, 2006). Furthermore, as students become more aware 
of the causes of their emotions, they will be more aptly prepared to regulate their emotions 
earlier and with greater ease (Jacobs & Gross, 2014). 
Students need to use appropriate strategies and avoid repeated attempts at emotion 
regulation in order to save valuable resources, as regulation is often effortful and can lead to 
resource depletion (Duckworth et al., 2014; Greene, 2018). Students with stronger emotion 
regulation strategies and skills were often more successful in difficult situations; students with 
poor emotion regulation skills have more trouble adjusting to school, which can affect later 
academic performance (Jacobs & Gross, 2014). In a study by Webster and Hadwin (2015), 
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college students reported using different types of strategies over time, regardless of whether or 
not they were experiencing the same types of emotions. This supports the idea that students will 
use different strategies, assuming they have the necessary repertoire to do so, and highlights how 
individual and contextual differences can affect appraisals. 
Summary  
Despite an abundance of research on self-regulated learning, there is still a need for more 
research explicitly targeting emotional regulation in academic settings. Researchers also need to 
consider the inherently social nature of classrooms and how social structures influence students’ 
emotional regulation (D’Mello, Lehman, Pekrun, & Graesser, 2014). These structures can 
include the social interactions during both individual and group-level tasks, the influences of 
verbal and non-verbal cues from peers or teachers (Van Kleef, 2016), social expectations from 
teachers and other students in the classroom, and consequences of achievement (e.g., improving 
social status, failing to graduate; Boekaerts & Pekrun, 2015; Pekrun et al., 2007). 
Academic Emotions in Collaborative Settings 
Thus far, I have discussed social (i.e., informed by and among others) and academic 
emotions (i.e., related to education) separately. It is also important to consider these together, as 
educational environments often present opportunities for students to work together. Specifically, 
in collaborative learning settings, students must engage in socioemotional regulation to address 
group tensions, maintain positive interactions, or decrease negative interactions between group 
members related to the task (Järvenoja & Järvelä, 2009, 2013; Näykki, Järvelä, Kirschner, & 
Järvenoja, 2014; Rogat & Linnenbrink-Garcia, 2011). In this section, I will discuss the current 
literature on emotions in social academic settings, including research on socioemotional 
climates, current models of socioemotional regulation, and socioemotional regulation strategies.  
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The socioemotional climate of the group refers to its collective emotional state, defined 
by the overwhelming presence of either positive or negative emotions (Rogat & Linnenbrink-
Garcia, 2011). Bakhtiar, Webster, and Hadwin (2017) described the socioemotional climate by 
comparing it to the weather system; like rain or sunshine, emotions occur as singular events, 
whereas patterns of emotions emerge over time to form the socioemotional climate, similar to 
regional climates. In this regard, socioemotional climates are less likely to change, unlike 
emotions that will likely fluctuate by situation (Bakhtiar et al., 2017). Importantly, the 
socioemotional climate is not the sum of individual emotional states, but rather, is influenced by 
the tensions and interactions between the members of the groups (Bakhtiar et al., 2017). 
Socioemotional tensions are group-level conflicts that arise from emotional issues 
between group members. Conflicts in collaborative learning can emerge from issues such as 
group dynamics, lack of support, and differences in task interpretations (Järvelä et al., 2015; 
Järvenoja, Volet, & Järvelä, 2013). These tensions are often driven by interpersonal factors (e.g., 
conflicting personalities) and can also be influenced by factors external to the task (e.g., 
upcoming weekend activity; Rogat & Linnenbrink-Garcia, 2011). Socioemotional interactions 
are exchanges between members of the group that cause or are a result of either negative or 
positive emotions. These interpersonal exchanges include both verbal and non-verbal cues (e.g., 
facial expressions) and serve to shape the groups’ perceptions of both emotions and the 
socioemotional climate (Bakhtiar et al., 2017). Positive interactions include those related to 
respect, support, and group cohesion (Rogat & Linnenbrink-Garcia, 2011), which can lead to 
enjoyment and sustained engagement (Volet, Summers, & Thurman, 2009), stronger 
relationships (Lajoie et al., 2015), and future positive interactions (Rogat & Linnenbrink-Garcia, 
2011). Conversely, negative interactions are those related to disrespect, ignoring or discouraging 
participation, and low group cohesion (Rogat & Linnenbrink-Garcia, 2011), often leading to off-
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task behaviors, issues with communication, more tensions within the group, and even the 
abandonment of collaborative work (Näykki et al., 2014; Rogat & Linnenbrink-Garcia, 2011). 
All emotions, regardless of valence, though, have the potential to interfere with cognitive 
processes (e.g., attention, making decisions) and task completion (Näykki et al., 2014).  
Models of Socioemotional Regulation 
Socioemotional regulation includes the practices that are related to the regulation of 
emotions of the group. There are several modes of regulation that can occur in collaborative 
learning environments, including SRL, co-regulated learning (CoRL), and socially shared 
regulation of learning (SSRL), all of which fall under the umbrella term of social regulation of 
learning (Hadwin et al., 2018). During SSRL, group members share control of the task as they 
co-construct and adjust their cognition, motivation, emotions, and behaviors through iterative 
negotiation during the planning, performance, reflection, and adaptation phases of learning 
(Hadwin et al., 2018). Students often require assistance, though, to enact individual- or group-
level regulation. CoRL describes the processes that help or constrain the emergence of either 
SRL or SSRL. CoRL could include a student helping group members regulate their emotions or 
two students helping the rest of the group regulate their collective disappointment after a 
receiving a failing grade on an assignment. For example, a group of students could use 
reappraisal after receiving a failing grade (i.e., SSRL). If they did not know how to reappraise, 
however, a student in the group or a teacher could provide suggestions (i.e., CoRL). To date, 
there are no models for how emotions are formed and regulated in collaborative learning 
environments, with current models focusing primarily on regulation.  
 Hadwin, Järvelä, and Miller’s model of social regulation within the COPES architecture. 
Hadwin and colleagues (2018) drew from the phases set forth by the original COPES model (i.e., 
conditions, operations, products, evaluations, and standards) and suggested that social regulation 
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follows four loosely sequenced and recursive phases: negotiation of shared perceptions and 
interpretations of the task; negotiation of shared goals, standards, and plans; coordination of 
strategies for task enactment; and ongoing adaptation (e.g., of strategies, products) through 
monitoring and evaluation. The authors also emphasized different types of conditions that 
influence regulation during collaboration: self conditions (i.e., what students think of 
themselves), task and context conditions (i.e., what students think about the situation), and group 
conditions (what students think about the group as a whole). Together these conditions clarify 
potential origins for social regulation. 
Bakhtiar, Webster, and Hadwin’s model of emotions within the COPES architecture. 
Bakhtiar and colleagues (2017) expanded on Hadwin et al.’s social regulation model by 
explicitly emphasizing the socioemotional components of the regulatory processes during each 
of the phases in the COPES framework. First, they claimed that internal conditions include 
emotions, the socioemotional climate, motivation, prior knowledge, and individual responsibility 
for the task, whereas external conditions included those related to context such as task demands, 
technology, or other elements related to the curriculum or intervention. Operations include the 
strategies (i.e., cognitive, behavioral, motivational, and socioemotional) that group members use 
and the socioemotional interactions that exist between them. These strategies can include those 
related to regulating their emotions or maintaining a positive group climate. The operations result 
in products such as new emotions or shifts in the socioemotional climates, which can inform 
future conditions. These emotions and climates are then evaluated based on judgments related to 
emotions, experience, and progress. According to the authors, the final facet, standards, does not 
have an emotional component. Overall, this model shows how emotions serve as internal 




Socioemotional Regulation Strategies 
Within a group setting, students can regulate their individual or group-level emotions 
(Bakhtiar et al., 2017). Adding complexity to group-level regulation is that each student brings 
different regulatory skills and knowledge to the group (Järvenoja et al., 2013). Furthermore, 
students may evaluate challenges differently, assigning disparate levels of importance to each 
tension (Järvenoja et al., 2013). As such, students may not know how to properly regulate their 
negative emotions or interactions as a group, which, in turn, could result in even more tensions 
between group members. Additionally, Näykki and colleagues (2014) found that groups were 
more likely to regulate cognitive challenges, but not socioemotional challenges. Similarly, 
Isohätälä and colleagues (2017) found that students may even engage in fewer cognitive 
challenges (i.e., argumentation) to avoid socioemotional challenges. Overall, these findings 
suggest that students may not prioritize regulating emotions or know how to do so. 
Summary 
Much of the research to date on socioemotional regulation strategies is focused on those 
used by individuals in the group, rather than group-level strategies. Although it is important for 
individuals to regulate their emotions in collaborative settings, focusing only on the individual 
level misses the bigger picture of group-level regulation, such as the reciprocal nature of the 
different individual regulatory processes. Moreover, groups that only regulate at the individual 
level may not be successful at the interpersonal level (Järvenoja, Järvelä, & Malmberg, 2015). 
Therefore, both individual and group-level regulation strategies should be considered in 
socioemotional regulation, the latter of which still needs attention.  
The Formation and Regulation of Emotions in Collaborative Learning Model 
As I have detailed in the previous sections, most academic emotions researchers have 
focused on the formation, and possibly regulation of individual emotions. Similarly, researchers 
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of emotions in group learning have focused on regulation (e.g., Bakhtiar et al., 2017). That is, 
previous models of emotions in academic settings focus on either emotion formation or 
regulation, but rarely both. Furthermore, in these models, researchers have concentrated on the 
emotions of individual students, rather than a group of students. Using results from my review of 
different strands of psychology, I introduce a new model for socioemotional formation and 
regulation: the Formation and Regulation of Emotions in Collaborative Learning (FRECL) 
Model. Similar to emotion models in psychology (e.g., Gross, 1998; Smith & Lazarus, 1990), the 
model includes four stages of emotion formation, including the context and situation, stimulus 
event, appraisal, and emotional response, followed by a fifth stage for regulation (see Figure 4.1 
for the complete model). By highlighting both emotion formation and regulation, this model 
considers emotions from a holistic view, thus allowing a better conceptualization of emotions in 
group learning. The FRECL Model also expands on traditional models for academic emotions by 
integrating an interpersonal level (i.e., I, you, we) that suggests ways of helping students 
collaborate while expanding new directions for future research on socioemotional regulation. 
Emotion Formation 
Context and situation. Several key elements define the context and situation in which 
small groups of learners participate (see Figure 4.1 for an overview). At this stage of emotional 
development, individual, population, group, and task characteristics interact to form specific 
factors that influence emotion formation and regulation. Similar to the conditions from the 
COPES model (Bakhtiar et al., 2017; Hadwin et al., 2018; Winne & Hadwin, 1998), these serve 
as important context and background that inform decisions made at subsequent stages. 
Interpersonal components. Each interpersonal component involves cognition, 
motivation, emotions, and behaviors (Pintrich, 2000) across three foci: task, non-task, and 




 Figure 4.1: The FRECL Model 
Person Population
Person x Person x Population 
(Group)
Pre-existing factors within an 
individual
Pre-existing factors within a given 
culture 
Co-constructed factors for a 
specific group
Task Person x Task Population x Task
Task demands, required 
content, resources/tools
Pre-existing factors within an 
individual for a given task 
Pre-existing factors within a 
given culture for a given task
Group x Task
Co-constructed factors for a specific group for a given task
Task Related Factors Non-task Related Factors Interpersonal Factors
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Interpersonal Factors of Context and Situation Stage 
Component Domain Factors Task Example Non-Task Example Interpersonal Example 
Person 
Cognition Prior knowledge and 
ability 
Ability to name all US 
presidents 
Knowledge about school 
norms 
Ability to work with 
others 




Goals related to dating Motivation to work with 
others 
Emotions Emotional sensitivity, preferences, mood 
Negative feelings about 
solving equations 
Bad mood from fighting 
with siblings 
Preferring to work with 
friends 
Behaviors Inclinations, individual norms, rituals 
Making a to do list to 
complete assignment 
Sitting near the window 
to look outside 
Always letting others 
speak first 
Population 
Cognition Shared understanding Grading rubric given to students for task  
Shared understanding of 
graduation requirements 
Knowledge of others in 
the class 
Motivation Shared motivation Doing well on a task results in recognition 
The importance of being 
popular and social status 
Working with others 
saves time 
Emotions Socioemotional interactions and climate 
Shared excitement 
about dissecting frogs 
Shared frustration with 
teacher 
Constant bickering and 
negative interactions 
Behaviors Group norms and rituals 
Creating a group plan 
before starting task 
Sitting in the same seats 
each class 
Making a pro/con list to 
resolve disagreements 
Group 
Cognition Co-constructed understanding 
Negotiating ideas to 
create a group plan 
Forming evaluations of 
the teacher 




Negotiating a shared 
group goal 
Discussing the value of 
other classes 
Determining each other’s 
value to the group 
Emotions Co-constructed 
interactions and climate 
Encouraging others not 
interested in science 
Telling jokes about 
celebrities 
Supporting each other 
when upset 




Bringing food to share 
with the group 
Taking turns asking for 
help to avoid shame 





First, each individual in the group (Person) brings pre-existing factors to the learning 
environment. For cognition, this includes prior knowledge and ability related to the task and off- 
task topics (e.g., knowledge of and desire to discuss political events), as well as the skills 
associated with working collaboratively. For motivation, students have pre-existing motivational 
beliefs, goals, and self-concepts related to each of the three foci (Efklides, 2011; Pintrich, 2000). 
Students also have unique emotional sensitivities, preferences, and moods related to each area 
that can influence their interactions with other students and the task (Bonanno & Burton, 2013). 
Finally, each student has foci-specific inclinations, norms, and rituals that will affect their 
behavior (Kwon, Liu, & Johnson, 2014).  
The Population component consists of the pre-existing norms and beliefs within a given 
culture or society, which can be defined on a large (e.g., country, school) or small scale (e.g., 
classroom, cohort; see Chapter 3). Using similar constructs as the Person component, the 
Population component encompasses the cultural background and shared experiences of the 
larger group (i.e., before the students are divided into their small groups). For example, in a 
given middle school science class, students will likely have some degree of shared understanding 
of the task (e.g., from the teacher’s instructions), several non-task topics (e.g., school clubs and 
events), and knowledge of the other students in their class. They also will likely share some 
motivational beliefs and goals (e.g., avoiding failure), possibly corresponding to the teacher’s 
classroom goal structure (i.e., the different types of goals supported or introduced by the teacher; 
Meece, Anderman, & Anderman, 2006). Students will also share previous socioemotional 
interactions and the socioemotional climate of the class (e.g., class bully or an inclusive 
environment), which could have been influenced by any number of factors related to previous 
encounters or shared situations. Finally, the class will have shared norms and rituals (e.g., raising 
hand to ask questions) that will likely affect small group collaboration. Importantly, the 
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Population component could extend beyond the class to include those factors shared at the grade, 
school, and district, levels, or beyond.  
The first interaction that has implications for the context and situation is the Person x 
Person x Population component. This component represents how the specific small groups of 
learners work together in a given situation, combining individual and shared factors of their 
common backgrounds. Therefore, this component can be considered, and will be henceforth 
referred to as, the Group component. For this component, learners co-construct their cognition, 
motivation, emotions, and behaviors (Järvelä & Hadwin, 2013) by integrating both personal and 
shared factors about the task, other relevant non-task related topics, and their relationships with 
each other. Typically, there are four types of co-construction: (1) shared agreement through 
negotiation, (2) established agreement through passive acceptance, (3) individual integration 
through domination of one or two members, and (4) lack of shared agreement if no agreement is 
met (Lyons, in prep; Weinberger & Fisher, 2006). Thus, for the Group component, 
understanding, motivational beliefs, goals, socioemotional interactions, the socioemotional 
climate, norms, and rituals of the small group are all co-constructed in various ways.  
Task components. The task given to the small groups can vary in many ways, each of 
which contributes to the Task component of the context and situation (see Table 4.2 for an 
overview). Most of these can fit within three categories. First, there will be various task demands 
through which the groups will need to navigate (e.g., length of assignment; Bakhtiar et al., 2017; 
Efklides, 2011). The content required to complete the task also will vary (Efklides, 2011). For 
example, the students may need to retrieve recently learned materials, information from new 
sources, or content from the entire semester. Finally, students will also have an assortment of 
available tools and resources with which to complete the task (Bakhtiar et al., 2017; Efklides, 





Context and Situation Factors from Interactions with Task  




Cognition Task representation, knowledge activation 
Task strategies, cognitive 
processing Performance/results 
Motivation Relevance, value, efficacy, interest Effort Causal attributions 
Emotions Emotions from task Emotions from activity Emotions from outcome 
Behaviors Rituals, organization Persistence, seeking help  Choice behavior 




Cognition Shared task representation and knowledge activation Shared task strategies Shared performance/results 
Motivation Shared relevance, value, efficacy, interest Shared effort Shared causal attributions 
Emotions Shared emotions related to task Shared emotions related to activity 
Shared emotions related to 
outcome 
Behaviors Shared rituals, organization Shared persistence, seeking help Shared choice behavior 







representation and knowledge 
activation 
Co-constructed task strategies Co-constructed performance/results 
Motivation Co-constructed relevance, value, efficacy, interest Co-constructed effort 
Co-constructed causal 
attributions 
Emotions Co-constructed emotions from task  
Co-constructed emotions from 
activity 
Co-constructed emotions from 
outcome 
Behaviors Co-constructed rituals, organization 
Co-constructed persistence, 





For each of the interactions with the task, it is important to consider the details of the 
task, the activity necessary to complete the task, and the outcome upon conclusion of the task 
(Efklides, 2011), and how they intersect uniquely with cognition, motivation, emotions, and 
behaviors. For each interpersonal level, cognition includes the task representation (i.e., 
understanding, organization, and representation related to task demands; Efklides, 2011) and 
knowledge activation with regards to the task details, the strategies and cognitive processes used 
during the activity, and the overall performance or results after completion of the task (Efklides, 
2011; Pintrich, 2000). For motivation, learners determine the relevance, value, efficacy, and 
interest related to the task, the effort they exert during the activity, and the causal attributions of 
the outcome (Pintrich, 2000). The task details, activity, and outcome also will likely be 
connected to emotions that the students experienced in similar situations. For example, if 
students had a bad experience working on a semester-long project, the introduction of a similar 
assignment may set the stage for negative emotions. Finally, most learners have rituals and 
organizational practices related to a task (e.g., scheduling dates in calendar, reading in books 
versus e-reader), are prone to different levels of persistence during an activity (e.g., quitting, 
seeking help), and have choice behaviors (i.e., optimal behavior, as determined by evaluating 
multiple options) related to certain outcomes (e.g., studying at the library).  
Each interaction component consists of the same core principles listed above but is 
formed differently as the task interacts with different interpersonal components. Similar to ideas 
from Efklides’ (2011) MASRL model, the Person x Task component represents pre-existing 
factors within an individual for a given task. That is, each of these factors is brought forth by the 
individual to complete the task. In the Population x Task component, the factors are formed by 
common experiences and are thus shared by the group. For example, in a high school math 
course, there is often a shared ritual (i.e., behavior) to get a calculator before starting the task. 
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Similarly, in a pre-med course, students engaging in a case-based learning task likely will find 
some degree of shared relevance (i.e., motivation) in the topic. The factors for this component 
represent cultural norms and beliefs shared by the group that are related to the task. Finally, the 
Group x Task component include factors that are co-constructed by the group for a given task. 
That is, the multiple layers of the Person, Population, and Task component intersect to create a 
unique situation for the specific group with a given task. The group may then attempt to reach 
agreement on each of these factors, using a type of co-construction. For example, the group can 
build a task strategy together through negotiation or accept the causal attributions put forth by a 
few group members. Overall, each pre-existing condition during the context and situation stage 
has the potential to influence how the groups will respond to different events during 
collaboration. 
Stimulus events. In the previous stage, the pre-existing person, population, and group 
factors that students bring to the context and situation are derived from the individual, shared, or 
co-constructed experiences, respectively. These factors can also influence the attention given to 
new stimuli that emerge in the learning environment. For example, if a group of students has had 
a negative experience with strong smells during lab work, they might be particularly susceptible 
to notice and have negative responses when given an assignment to dissect a frog. Likewise, if 
students have not performed well on past writing assignments, they may be more susceptible to 
stress if placed in a group with high-performing peers, especially if the group has co-constructed 
competitive behaviors or goals. Thus, it is possible that some group members will be affected by 
a stimulus event, whereas others are not. This will depend on the attention that students give the 
stimulus event (Gross, 1998). Using the previous science example, it is possible that some 
students do not notice the smell and will not be affected by it. Interestingly, the negative 
reactions of their other groupmates may serve as a different stimulus event for the unaffected 
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members. This example highlights how stimulus events may not happen in isolation; that is, 
multiple stimuli can happen simultaneously, possibly affecting students in the group differently. 
Similar to the context and situation stage, though, stimulus events in group learning 
typically occur as a result of task, non-task, or interpersonal related factors. Common task-related 
factors include the task demands, required content, resources and tools, the activity, the goals 
related to the task, and the outcome (Bakhtiar et al., 2017; Efklides, 2011). Non-task related 
factors include any outside the task that are important to students, including shared external 
factors (e.g., upcoming dance at school), individual external factors (e.g., problems at home), and 
non-task related goals (e.g., being popular; Järvenoja et al., 2013). Finally, interpersonal factors 
include the interpersonal dynamics (e.g., similar or conflicting personalities), communication 
preferences (e.g., the way they talk to each other) and working styles (e.g., quality standards) of 
the group members (see Chapter 2 for a full review). Each of these factors has the potential to 
result in either positive or negative emotions and could affect individuals or the group 
differently.  
Interpersonal level. Stimulus events are likely to affect individuals within a group 
differently. It is possible that one student appraises an event, leading to an emotional response, 
whereas others in the group may not, even if they all seemingly experienced the same event. It is 
important to acknowledge this interpersonal level of emotion formation, as it has implications for 
regulation. Specifically, I have highlighted three components at the interpersonal level: I, you, 
and we (Hadwin et al., 2018; Järvelä & Hadwin, 2013). These components suggest that stimulus 
events can affect a particular student, other students in the group, or the entire group differently 
(e.g., one student positively, but others negatively). These differences highlight the importance 
of the interpersonal level of emotion formation and how the attention of different group members 
varies in the presence of a new stimulus event, as well as their appraisal of the event. 
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Appraisals. Assuming attention has been given to a stimulus event, students will next 
enter the appraisal stage of emotion formation. Appraisals are the positive and negative cognitive 
evaluations measured against the individual’s and group’s motivational constructs, thus allowing 
learners to assess the consequences and implications of the stimulus events in relation to their 
goals, values, and beliefs (Gratch & Marsella, 2004). These motivational constructs include, but 
are not limited to, the relevance, urgency, attributions (i.e., agency, blame), coping potential 
(Gratch & Marsella, 2004; Scherer, 2009), value, and control (Pekrun, 2006) that the learners 
assign to the stimulus event. Again, these can differ by individuals within the group. Moreover, 
some stimulus events may lead to shared evaluations of aspects of appraisals but different 
individual evaluations of others. For example, most members of a group may negatively assess a 
failing group grade (i.e., value), but it is possible that the learners will assign different causal 
attributions to the grade (e.g., blaming oneself or the teacher), thus leading to different emotions 
(e.g., shame or frustration). This, again, highlights the importance of the interpersonal 
interactions in the context and situation stage, as these have implications for the emotional 
responses of members of the group. Last, appraisals often are influenced by interpersonal factors, 
as well (Manstead & Fischer, 2001). For example, Jakobs and colleagues (1996) found that in the 
presence of a friend, individuals felt more positive about their coping potential. As such, it is 
important to include the three examples of social appraisals (i.e., emotional contagion, social 
guidance, and social shared cognition; Manstead & Fischer, 2001) in this stage of the model, as 
the interpersonal interaction between group members likely will influence the appraisals at both 
the individual and group level.  
Emotional responses. After learners appraise the stimulus event, they experience an 
appraisal outcome (i.e., emotion), followed by a response to the outcome. The emotion can vary 
according to four dimensions: (1) valence (i.e., positive or negative; Gross, 2015; Pekrun, 2006), 
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(2) activation (i.e., activating or deactivating; Pekrun, 2006), (3) intensity (e.g., high, medium, 
and low; Pekrun, 2006), and (4) family/type (e.g., angry versus happy; Gratch & Marsella, 
2004). Each of these dimensions will result from the pre-existing factors and appraisals related to 
the stimulus events. The emotion is followed by a response, which contains expressions and 
physiological responses. Expressions include the verbal statements, tone, deliberate body 
language, and deliberate facial expressions that the individual chooses to show (Scherer, 2013; 
Smith & Lazarus, 1990). These “action tendencies” (Smith & Lazarus, 1990, p. 611), represent 
the learners’ urge to respond in a particular way, tying into their individual conditions, as well as 
those of the specific group. For example, one student may have an inclination, and thus choose, 
to roll their eyes when they are annoyed with someone. Physiological responses include those 
that are non-deliberate and harder to control, such as heart rate, temperature, involuntary body 
language, and involuntary facial expressions (Scherer, 2005; van Kleef, 2016). Importantly, the 
different expressions are shaped by several considerations, which can include the intensity of 
response, appropriateness of response, causal attributions, and social consequences (Peña-
Sarrionandia et al., 2015, van Kleef, 2016). These guide the learners to express and judge their 
emotions in different ways. Working off the previous example, the learner may choose not to roll 
their eyes based off of common societal norms that deem such behavior as rude. Together, these 
three components integrate the personality (i.e., expressions), biology (i.e., physiological 
responses), and society and culture (i.e., considerations) factors that underlie emotional 
responses (Smith & Lazarus, 1990). From here learners will determine the need for regulation 






Emotion Regulation  
The regulation stage of the FRECL Model is divided into three phases: regulation 
identification, strategy selection, and strategy implementation (Gross, 2015). This multi-tiered 
concept is necessary to understand why, what, and how students regulate with regards to their 
emotions in collaborative learning.  
 Identification phase. In this phase, students decide whether or not they should regulate. 
This decision is influenced by their evaluations of the appropriateness of their response (Gross, 
2015). I propose that in collaborative learning, these are based on the considerations from the 
previous stage, that is the intensity of the response, appropriateness of the response, their causal 
attributions, and social consequences. For example, if a student experiences an intense negative 
emotion, but others in the group do not, they all might think that the student overreacted. A key 
component of these evaluations, however, is the students’ awareness of the emotional responses.  
 Students may or may not engage in regulation. Likely, if students are unaware of their 
emotions, they will not consider regulation (Gross, 2015). Moreover, students may be aware of 
their future emotions, current emotions, or past emotions, thus engaging in regulation, by either 
planning, monitoring, or reflecting, respectively. From there, they can control their emotions by 
choosing a strategy to enact. They can also engage in multiple and repeated phases over a period 
of time, as these can occur in loose sequences (Pintrich, 2000). That is, students can engage in 
any of these phases, without going through all of them, as seen by the dotted lines on the model.  
Planning emotions includes preparing to manage future expectations, anticipating a future 
emotion, considering different emotions for different possible outcomes, or engaging in the 
hypothetical application of emotions (e.g., “I will be so mad if I fail”). During the monitoring 
phase, students consider and possibly evaluate their current emotions. These can be considered 
meta-emotional judgments (Jäger & Bartsch, 2006), or feelings about feelings. In the controlling 
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phase, the students attempt to address their meta-emotional judgments. If they evaluate their 
emotions as inappropriate, they will likely choose a strategy that helps them reduce or intensify 
(i.e., control) their emotions. Finally, during reflection, students consider previous emotions and 
emotional control and consider adaptations for future experiences (Hadwin et al., 2018). 
Strategy selection phase. As students attempt to control their emotions, they will either 
plan, enact, or evaluate an emotion regulation strategy. Planning either involves the 
consideration of strategies to enact in the future to regulate current or sustained emotions (e.g., 
waiting until later to cry in private) or strategies to regulate anticipated future emotions (e.g., 
avoiding a situation so as not to get upset again by a similar stimulus event). Enacting involves 
the implementation of strategies to regulate current emotions (e.g., sharing emotions with the 
group), and evaluating includes the reflection and judgment of past strategies to regulate 
emotions (e.g., yelling at peer was not a good idea). The main point of differentiation in the 
strategy processes is temporality; that is when the regulation occurs with respect to the emotional 
response. This distinguishing feature highlights that individuals can focus on addressing current 
emotions or avoiding situations or stimuli that may cause similar undesirable emotions.  
Apart from temporality, there are other considerations for how the strategies vary that 
also need to be considered, including target (i.e., the four emotion formation stages), domain 
(e.g., cognitive, behavioral), and interpersonal level (i.e., SRL, CoRL, and SSRL; Hadwin, 
Järvelä, & Miller, 2018). In the subsequent sections, I will demonstrate the multiple variations to 
strategy selection using the following example: 
A group of undergraduate students is meeting to work on a project (i.e., context and 
situation – Task). During this meeting, two group members, who typically do not 
get along (i.e., context and situation – Group), are disagreeing about the next steps 
of the project (i.e., context and situation – Group x Task). This disagreement results 
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in a heated debate with the two opposing students eventually yelling at each other 
and becoming disrespectful (i.e., stimulus event). Each of the two group members 
is feeling personally attacked by the other (i.e., appraisal) and displaying anger 
(i.e., emotional response). The other students in the group believe that the two 
group members are wasting time or may get into a fight (i.e., appraisal), and 
become annoyed or nervous (i.e., emotional response), respectively. 
Target. When choosing a strategy, learners can target any of the previous stages in the 
model (i.e., contexts and situations, stimulus events, appraisals, and emotional responses). That 
is, the regulation can target the cause of the emotion or the emotion itself (Smith & Lazarus, 
1990). Similar to ideas from Gross (1998, 2015), students can select or modify the situation and 
contexts, deploy attention from the stimulus event, change their thinking regarding appraisals, or 
alter their emotional responses.  
For this, the group in the example could have targeted the context and situation by 
meeting online to avoid putting the two members together in the same physical space. They 
could have anticipated unfavorable interactions and done this proactively or decided on this 
course of action reactively for future meetings after negative interactions occurred. The group 
could also modify the situation by having the two group members sit far away from each other at 
their meetings (i.e., again proactively or reactively). Although these strategies would likely help 
the group avoid uncomfortable situations and negative interactions, these strategies might not 
always be possible. Namely, the group may not have much autonomy with regards to selecting or 
modifying their group meetings. The group could also target the stimulus event, in this case, 
either the interpersonal dynamics or communication styles (or both) that are causing the negative 
emotions. For example, the group could brainstorm next steps together, create an anonymous 
system for proposing ideas, or attend a workshop about improving their communication and 
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negotiation skills. If the group chooses to target the appraisal, they would need to change the way 
they think about the stimulus event. For example, the group could alter the way they view 
argumentation as they determine the next steps of their project. Rather than assuming that one 
way of proceeding is right and all other options are wrong, they could change their thinking to 
value the incorporation of multiple viewpoints, resulting in a co-constructed plan for next steps. 
Finally, the group can regulate the emotional responses. For example, students (i.e., the two 
arguing or the whole group) could go for a walk, take deep breaths, share and talk through 
feelings, or count to ten before speaking. Similar to findings from Gross (1998), targeting later 
stages in the model will likely be more difficult for learners, but earlier stages may be fixed (e.g., 
classroom setting), and therefore out of the group’s control. 
Domain. The strategies that the group uses can also vary by domain. That is, the group 
can use cognitive, motivational, behavioral, and interpersonal strategies to regulate their 
emotions. These domains align with findings from Parkinson and Totterdell (1999), who 
suggested that the group can use cognitive or behavioral strategies to regulate their emotions, but 
extends their findings to include motivational and interpersonal strategies as well. First, the 
group could employ a cognitive strategy and change their thinking about the target (e.g., 
argumentation). This can be seen in the appraisal example in the previous section. The 
individuals or group could also use a motivational strategy to regulate their emotions. For 
example, the two opposing students could compare their relationship with each other to ones 
they have with other students outside the group that are much worse, which could improve their 
motivation to work together. A behavioral strategy is one that changes behavior to regulate an 
emotion, such as going for a walk. Finally, interpersonal strategies are those driven by 
relationships with others, such as sharing or suppressing emotions (van Kleef, 2016).  
 
 165 
Level. It is also important to consider how the stimulus event is affecting different 
members of the group and their regulation needs. The interpersonal level from earlier in the 
model determines this next variation. In the given example, the stimulus event has led to 
different emotions among the group members. It is possible that annoyed students will choose to 
regulate their own emotions (i.e., SRL), help the two arguing members address their anger (i.e., 
CoRL), or suggest a strategy for the entire group (i.e., SSRL) to overcome the current experience 
or avoid future negative experiences. It is also possible that students will engage in more than 
one level, especially if their emotions differ from other members or the group. Importantly, 
strategies will likely vary based on level. A student may choose to suppress their frustration to 
avoid intensifying the anger of the others but suggest that the opposing pair should engage in a 
discussion about the causes of their negative emotions and behaviors.  
Strategy implementation phase. During the last phase, students must consider the 
appropriateness of the strategy (Gross, 2015) and interpersonal differences within the group 
(Dore et al., 2016; van Kleef, 2016). The appropriateness of a strategy often includes its potential 
for effectiveness, the availability of resources required to employ it, and the social implications 
for using it. For example, although meeting online might help the group avoid uncomfortable 
situations, students might not always have the autonomy to choose their meeting location. 
Moreover, the students will not resolve the underlying issue, which will inevitably emerge when 
the students interact again face-to-face. It is also critical to consider interpersonal differences 
when implementing a strategy with regards to the capacity, tendencies, and preferences of 
different members of the group (Bonanno & Burton, 2013; Dore et al., 2016). Some strategies 
will not be effective if certain members of the group are not able to participate, do not want to 
participate, or want to use something else. The implementation stage was overlooked in most of 




As seen in the model, after successful regulation, the model starts again at the 
corresponding stage of the strategy target. From here, a new cycle begins, possibly leading to a 
different outcome, that may or may not need additional regulation. For example, if the group 
targets the appraisal of the stimulus event, a new appraisal should form (e.g., argumentation is 
beneficial), leading to a different emotional response (e.g., satisfaction), which may or may not 
need to be regulated. These recursive loops demonstrate the ongoing nature of this process and 
the constant flux of ever-evolving emotions in small group learning. Moreover, the loops 
highlight the influence of past events on future emotion formation. 
Summary 
The FRECL model consists of five main stages, as seen in the overarching example about 
the group of undergraduate students. First, the context and situation (e.g., meeting to work on a 
project) includes several interactions between individuals, culture, and the task. Next, the 
stimulus event (e.g., a heated debate between students in the group) can trigger an appraisal (e.g., 
a personal attack, wasting time) from one or many group members. This appraisal then leads to 
an emotional response (e.g., anger, nervousness). Finally, if the group is aware that this is 
causing a problem, they may decide to regulate by targeting one of the previous four stages. 
There is also an interpersonal level throughout the last few stages that demonstrates that the 
stimulus event may affect students in the group differently, leading them to form different 
appraisals, experience different emotional responses, or regulate at different levels.  
Discussion 
As more and more teachers use collaboration as a pedagogical practice in their 
classrooms, students are still struggling to work together with their peers (Järvenoja & Järvelä, 
2013; Näykki et al., 2014). The challenges they face, interactions between group members, and 
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external factors contribute to the formation of emotions that are brought into the group by 
individuals or co-constructed once students are assigned to work together (Weinberger & Fisher, 
2006). These emotions can increase motivation to work together or be detrimental to group 
functioning and learning (Mitchell et al., 2014). To date, educational researchers have rarely 
focused on these emotions, leaving a large gap to fill. I reviewed and synthesized literature from 
cognitive, social, and educational psychology, using the findings to develop a model to help 
researchers and practitioners better understand the formation and regulation of emotions in 
collaborative settings and use this new knowledge to inform their interventions, lessons, and 
conversations to help students understand and regulate their emotions.  
 To create a model for the formation and regulation of emotions in collaborative learning 
settings, I pieced together ideas from existing models in the fields that I reviewed and 
synthesized. Currently, none of these models addressed all of the four main components needed 
to conceptualize this phenomenon (i.e., formation, regulation, collaborative/social, 
learning/academic). That is, most of the models addressed two or three of the components (see 
Table 4.3 for a comparison). Moreover, some models of academic emotions are limited to 
achievement emotions (e.g., disappointment from failing a test), rather than including a complete 
overview of all emotions experienced by students in academic settings (e.g., anger at class bully). 
Overall, the existing models provide a foundation for understanding emotions in collaboration. 
Through this review and the careful consideration of the components of each model, I have 
created the comprehensive FRECL model that includes each of the four main components, 
providing a holistic view of how emotions are formed and regulated in collaborative learning 
environments. This model differs from others, as it provides researchers and educators with a 
framework to understand why students are experiencing certain emotions, which can create more 






Overview of Reviewed Models, by Component 
Model/Theory (Author) Formation Regulation Social Academic 
Cognitive-Motivation-Emotive System (Smith & Lazarus) x x   
Control Value Theory (Pekrun) x   x 
Dual Processing Self-Regulation Model (Boekaerts) x x  x 
Emotions as Social Information Theory (van Kleef) x  x  
Emotions within COPES architecture (Bakhtiar, Webster, & 
Hadwin)  x  x 
MASRL Model (Efklides)  x  x 
Process Model of Emotion/Emotion Regulation (Gross) x x   
Self-Regulated Learning Model (Pintrich)  x  x 
Social regulation within COPES architecture (Hadwin, Järvelä, & 
Miller)   x x x 





Implications and Directions for Future Research 
 The introduction of the FRECL model has implications for both research and practice. 
First, it provides a framework for future research. Researchers can use this model to study small 
groups of students in authentic learning environments and explain the formation and regulation 
of their emotions. For example, instead of asking students what emotions they have experienced, 
researchers and educators can have students reflect on their context and the situation, the cause 
of their emotion (i.e., stimulus event), their appraisal of the event, the resulting emotion, and 
their regulation strategy. By doing so, researchers and educators will have a better understanding 
of the socioemotional formation and regulation processes in the student groups, and the students 
will gain awareness of their own and others’ emotions. Next, it provides a deeper understanding 
of emotion formation and regulation in collaborative learning settings by considering the 
different stages in the emotional process, rather than just focusing on emotional responses and 
regulation. In doing so, researchers will be better informed to plan research studies, design 
interventions, and train teachers to help students collaborate better. Moreover, the model sheds 
light on the important task, person, and group contextual factors that influence group emotions, 
which can help practitioners better design their classroom environments and lessons to support 
positive group functioning. Currently, researchers using the COPES model highlight some of 
these factors in the conditions phase, but do not explicitly account for the interactions between 
the task, students, and group (e.g., Hadwin et al., 2018). Finally, regarding practice, students can 
use the information in the model to make more informed choices about how to regulate 
themselves and their groups in collaborative learning by considering a variety of options from 
the strategy selection and implementation phases. 
Moving forward, researchers can test this model in collaborative learning environments. 
Future studies can include observational research, as well as interventions. For observational 
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studies, researchers can target collaborative learning settings to document how emotions are 
formed and regulated by students in small groups. This type of research would provide an 
unobtrusive attempt to test the model in authentic academic environments. Researchers can also 
test the model through intervention studies. For example, researchers can introduce a tool to help 
students track their emotions and regulation, providing data to the researchers and awareness to 
the students (see Chapter 3; Järvelä et al., 2016 for examples of tools). Interventions can help 
identify causal relationships, but can also alter the students’ behavior. Therefore, future 
researchers need to carefully determine the methods appropriate to capture this phenomenon in 
situ.  
To test the model, future researchers will likely need multiple methods to collect data on 
emotions. Researchers can draw from the variety of methods used in different fields to conduct 
empirical research on socioemotional formation and regulation. Some of the measurement 
methods that are particularly salient for socioemotional regulation researchers include self-
reports (Pekrun et al., 2002), observational methods (Kappas, 2013), think-alouds (Greene, 
Robertson, Costa, 2011), technological tools (Järvelä et al., 2015), and physiological measures 
(e.g., heart rate monitors; Järvelä, Kätsyri, Ravaja, Chanel, & Henttonen, 2016). These methods, 
especially when multiple methods are used, are likely to capture the emotion formation and 
regulation process. For example, researchers can use self-reports to ask students about their 
appraisals, observations to note their expression of their emotions to others in the group, and 
heart rate monitors to measure the intensity of the emotions. As such, future researchers will 
likely need to integrate multiple methods to capture when students experience emotions, how 
these emotions are formed at the group level, and strategies groups use to regulate these 
emotions. Future empirical research hinges upon the need to expand current methodologies for 
measuring socioemotional formation and regulation in academic settings, as an accurate 
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portrayal of the formation and regulation is essential to tailoring interventions, lessons, and 
assistance to the students’ needs.  
More research is also needed on the automaticity of emotion regulation. During 
regulation, students can select, subconsciously or deliberately, to control their emotions. That is, 
they may deem that their emotional response is not appropriate (e.g., for social or productivity 
reasons) and warrants regulation. Conversely, they may decide that their emotional response 
does not need to change, instead maintaining their current behavior. An essential component in 
most regulation definitions involves purposeful action rather than automaticity, suggesting that 
applying inherent learned behaviors may not classify as regulation (e.g., Greene, 2018; Hadwin 
et al., 2018). I purport that emotions are different with regards to automaticity. Regardless of 
thoughtfulness (i.e., monitoring) behind an impulsive reaction (e.g., taking deep breaths), 
individuals are not likely to engage in this behavior unless they are actually experiencing the 
emotion. I believe that this is due, in part, to the physiological responses affiliated with emotions 
that trigger to the individual or group that something is wrong. Regardless of external feedback 
(e.g., poor performance on a test) or internal physiological changes (e.g., increased heart rate), 
the students are being provided a cue that something is wrong, which would likely prompt them 
to change. In short, during the regulation stage, students may be aware of their emotions and 
thoughtfully control them (i.e., even if they choose to maintain current behavior; Nelson & 
Narens, 1990), or they may subconsciously control their emotions without awareness based off 
of internal cues (e.g., elevated heart rate). Future researchers need to investigate this claim to 
uncover the role of automaticity in emotion regulation. 
Conclusion 
By bridging various fields of psychology, the FRECL Model highlights the need to 
consider the causes and formation processes of emotions in collaborative settings, as well as how 
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groups regulate these emotions. Incorporating each of these components allows scholars to 
reexamine social emotions in collaborative learning environments from a holistic view, by 
studying both emotion formation and regulation in these settings. The complexity of the FRECL 
Model is warranted due to the complex nature of emotions in collaborative learning. This model 
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CHAPTER 5:  CONCLUSION 
 
The goal of this dissertation was to review, observe, analyze, and posit the relationships 
between the formation and regulation of emotions in collaborative learning settings. Specifically, 
I set out to: 
Explore how emotions and emotion regulation emerge and co-exist in collaborative 
learning environments. 
As such, I designed the three articles in this dissertation to focus on the elements of formation 
and regulation, both separately and together, using a variety of methods and theoretical 
frameworks. To date, these two constructs (i.e., formation and regulation of emotions), have 
been primarily studied independently or together only in non-academic settings. Thus, my 
dissertation represents a first attempt to fill this important gap in the literature on collaborative 
learning.  
Major Themes 
 There are many themes that emerged across the three articles. First, with regard to the 
formation of emotions, the categorization of common stimulus events was fundamental to all 
three articles. The literature review helped me uncover the six main types of challenges that 
exist. Then these categories became the stimulus events for the two subsequent chapters. I 
changed the term from challenges to stimulus events to allow for positive events. In determining 
the main types of stimulus events, I was able to create a codebook and frame the second stage in 
the FRECL model. Next, the finding from Chapter 2 that groups experience mostly positive or 
negative emotions led me to include a medium self-rated group to analyze groups experiencing 
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mixed emotions. This allowed me to understand how positive and negative emotions can co-
exist, as the inclusion of the medium group allowed me to look beyond groups that had just 
predominantly positive or negative emotions. This provided key insights into how groups 
experience both positive and negative emotions in the same context. Similarly, the necessity to 
create levels of inference (i.e., verbal and suggestive statements, facial expressions, body 
language, and tone) for coding emotions in Chapter 3, as well as the three subphases of the 
controlling phase of regulation, led to the integration of each into the FRECL model.  Moreover, 
the salient findings related to the shared stressors of the students’ program highlighted the need 
to consider the shared external factors of the group, as well. This can be seen in the FRECL 
model as the population component of the context factors.  
There were many themes related to socioemotional regulation that cut across the different 
articles. First, the importance of awareness resonated in all three articles. It was a main finding in 
Chapter 2 regarding methods to promote regulation. In Chapter 3, a lack of regulation could have 
contributed to a lack of awareness or desire to regulate. For example, students may not have 
regulated their enjoyment, due to the lack of awareness that it was distracting them from their 
task. In Chapter 4, awareness was an important aspect of the identification component of the 
regulation phase. There were also many cross-cutting themes related to regulation strategies. 
First, the current literature (Splichal, Oshima, & Oshima, 2018) along with my findings in 
Chapter 3 suggest that SSRL is observed less often than other modes of regulation. Next, my 
review of the literature revealed that students target both the cause of the emotion and the 
emotional response during regulation, which was supported by my findings in Chapter 3. This 
finding was expanded through my review of literature from different fields in Chapter 4 to 
include the other stages of emotion formation as targets of regulation. Simply, the FRECL model 
expands previous findings to separate out the different stages related to the causes of the emotion 
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as a target of regulation. I included this expansion in the strategy selection component of the 
regulation phase of the FRECL model. Findings from Chapter 3 related to the different domains 
(e.g., cognitive) of regulation strategies also informed my ideas for strategy selection in the 
regulation phase of the FRECL model. In sum, many of the findings from the review and 
empirical studies were critical to my choices for the FRECL model.  
Significance of Research 
 In Chapter 2, I reviewed the literature on socioemotional processes, highlighting the 
difference between the formation and regulation of emotions in collaborative settings. 
Specifically, I combed the literature for empirical findings related to socioemotional interactions 
and challenges (i.e., in traditional and computer supported collaborative learning [CSCL] 
environments) to better understand the formation of emotions in collaborative learning 
environments. I found that groups experience a variety of positive and negative socioemotional 
interactions and often face many challenges during collaboration (Näykki, Isohätälä, Järvelä, 
Pöysä-Tarhonen, & Häkkinen, 2017; Rogat & Linnenbrink-Garcia, 2011). Then, I was able to 
extend these findings by sorting the challenges into six categories: content and task, conflicting 
goals, different communication styles, different work habits, interpersonal dynamics, and 
external factors. Also, I reviewed the literature on socioemotional regulation, focusing primarily 
on regulation strategies. Many researchers have shown that students can engage in a variety of 
strategies, targeting both challenges and their emotions (Näykki et al., 2017; Pekrun, Goetz, Titz, 
& Perry, 2002). Last, I incorporated a look into the methods that researchers and teachers can use 
to promote socioemotional regulation, including recommendations for practice (i.e., promoting 
awareness and scaffolding; Järvelä & Hadwin, 2013; Järvelä et al., 2015; Järvenoja & Järvelä, 
2009). By reviewing and synthesizing the literature on these processes, I aimed to help educators 
and researchers understand socioemotional processes and be better informed to conduct future 
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research on these constructs. Moreover, these findings were critical to informing my methods in 
Chapter 3 and various parts of my model in Chapter 4.  
 In Chapter 3, I reported on an empirical research study, in which I observed groups of 
pharmacy doctoral students during group meetings as they worked on a project-based task over a 
six-week period. To do this, I coded and analyzed episodes of socioemotional formation (i.e., 
interactions, talk types, stimulus events, emotions, levels of inference) and socioemotional 
regulation (i.e., phases, mode, and strategies). I used extreme case sampling with three groups 
that rated their meta-emotional judgments about collaboration as high, medium, and low over 
time. I found that external factors were especially salient across all groups and often came up 
during off-task discussions. These discussions may have affected the group productivity, but they 
also helped the groups bond over shared stressors in their programs. This study highlighted a 
unique context (i.e., grad school pharmacy students in a mostly unsupervised project-based 
learning environment), which allowed me to provide new insights into how emotions are formed 
and regulated in small group learning. In Chapter 2, external factors emerged as a challenge for 
some groups (Järvelä & Järvenoja, 2011; Järvenoja et al., 2013), but was much less salient in the 
literature than other challenges. The saliency of external factors in this chapter highlights their 
importance, especially in learning environments with limited supervision.  
To date, there is not a model that explains the formation and regulation of academic 
emotions in social settings. In Chapter 4, I reviewed literature from traditional, social, 
organizational, and educational psychology, combining key elements from seminal theoretical 
models to introduce a new model for emotion formation and regulation in collaborative learning 
environments. Using a prominent model from Gross (1998), I posited that emotions are formed 
in sequential stages: contexts including the interactions between the students, task, and 
population; stimulus events including task, non-task, and interpersonal factors; an interpersonal 
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level which relates to who in the group is experiencing the emotions (i.e., I, you, or we); 
cognitive appraisals of motivational constructs; emotional responses; and regulation including 
substages for identification, strategy selection, and strategy implementation. My aim for creating 
the Formation and Regulation of Emotions in Collaborative Learning (FRECL) model is to 
present a framework for future researchers to better understand and study socioemotional 
formation and regulation. This work was influenced by other previous models for academic 
emotions (e.g., Bakhtiar, Webster, & Hadwin, 2017; Efklides, 2011), but is the first model to 
explain how emotions are both formed and regulated by students in collaborative academic 
settings, and includes levels for both individuals and the entire group of students. 
Potential Future Directions 
 Both together and separately, the articles in this dissertation have several implications for 
future empirical and theoretical research. First, they can inform theoretical work as researchers 
continue to study socioemotional regulation, as well as how it interacts with other constructs 
(e.g., cognition and motivation). Such work would provide further insight into how emotions and 
other constructs reciprocally influence each other. For example, emotions can be tied to 
cognitive elements such as perceptions of task difficulty or motivational concerns such as 
boredom from a lack of interest. More research is needed to understand how these constructs 
interact in collaborative learning environments to affect regulation and learning. This could help 
researchers identify and understand strategies students use to target different cognitive standards, 
motivational processes, and emotional responses as they attempt to engage in emotion regulation.  
Next, more research is needed on the relationship between socioemotional interactions, talk 
types, and stimulus events. As seen in all three articles, the temporality and dependency of these 
processes are still unclear. This is important for understanding the formation of emotions, 
especially in relation to the different stages of the FRECL model. More research is needed to 
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understand how interactions, talk types, and stimulus events affect each other, in order for 
students to better understand their emerging emotions and how to regulate them. Researchers 
also need to study and identify group-level regulation strategies, rather than solely the strategies 
that individuals in the group use, either independently or collectively. This is essential when 
designing interventions or informing educators about how to help students regulate their 
emotions in collaborative settings. Specifically, a better conceptualization of individual- versus 
group-level strategies could help students more accurately engage in regulation depending upon 
the interpersonal needs to do so (e.g., SSRL over SRL). I speculate that group-level strategies 
will likely be more complex than group-applied individual strategies and require more co-
construction, rather than shared enactment of strategies (e.g., creating a plan for regulating 
frustration versus each member taking deep breaths to regulate frustration).  Moreover, 
researchers need to consider how students learn and implement these strategies in authentic 
settings. Finally, researchers also need to focus on the automaticity of socioemotional regulation. 
In Chapter 3, I discussed the lack of evidence of purposeful regulation. In Chapter 4, however, I 
present an argument that the regulation of emotions may be more automatic in nature than the 
regulation of other constructs (e.g., cognition). More research is needed to distinguish between 
automatic processes and intentional regulation of emotions, as this could help researchers 
measure emotion regulation better. Distinguishing between automatic and purposeful regulation 
also could help educators disrupt students’ automatic emotion regulation in order to help them 
effortfully enact more sophisticated or appropriate strategies in new situations. For each of these 
ideas for future directions, researchers could use the FRECL model as a framework to test their 
hypotheses. 
These articles also highlight the need to use multiple methods to measure emotions in 
order to capture emotions and create awareness in real-time (Järvelä, Malmberg, Sobocinski, 
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Haataja, & Kirschner, 2019). Doing so is important for research, but could be particularly 
beneficial for students and teachers to create awareness of the formation and regulation of 
emotions in collaborative settings. It is essential not only to consider how to measure emotion 
regulation, but also emotional responses, as they often signal to researchers that there are indeed 
emotions to regulate (Kappas, 2013). For example, future researchers could integrate self-reports 
(e.g., surveys) to assess students’ perceptions of their emotions (Pekrun et al., 2002), which are 
important judgments for determining future appraisals (Gross, 2015); observational methods 
(i.e., in person or using video recordings) to determine the students’ emotional responses through 
their verbal and facial expressions (Azevedo et al., 2017; Kappas, 2013); think-alouds in which 
students verbalize their thoughts as they complete a learning task (Greene, Robertson, Costa, 
2011); technological tools (e.g., eye tracking and facial coding systems; Azevedo et al., 2017) to 
capture students’ emotions; and physiological measures (e.g., heart rate monitors, skin 
conductance responses; Azevedo et al., 2017; Järvelä, Kätsyri, Ravaja, Chanel, & Henttonen, 
2016) to determine arousal, but also match it with other expressions of emotions (Azevedo et al., 
2017) or sync them with similar data from other participants in similar social settings (Järvelä et 
al., 2016). Moving forward, researchers and educators need to not only use multiple methods, but 
also triangulate the different sources of data to strengthen their claims of emerging emotions and 
emotion regulation (Järvelä et al., 2019). Past work has shown that by triangulating multiple data 
sources, researchers can more confidently identify the manifestation of both emotions and 
emotional regulation (D’Mello, Lehman, Pekrun, Graesser, 2014; Järvelä et al., 2019). 
Across all three articles, many of my findings had implications for future research related 
to practice. First, for the design of classroom interventions and CSCL environments, researchers 
and educators need to create awareness of emotions. This can be done by engaging in discussions 
with students about their emotions or building awareness into lessons (e.g., at the end of a lesson 
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ask “how are you feeling?”). For example, researchers can design an intervention for students 
that requires them to reflect about all stages of emotion formation, rather than just their 
emotional response. Researchers and educators can also use tools such as self-reports (e.g., 
AIRE) or physiological measures (e.g., heart rate monitors) to help alert students to their 
emotions. The latter, in particular, could provide just-in-time data that could alert students of 
problematic emotional states (e.g., increased heart rate could signal to a student that they are 
experiencing an intense emotion). Either way, researchers and educators need to prioritize 
students’ emotional awareness and provide ample opportunity for students to reflect upon their 
feelings. For CSCL environments, they also need to focus on increasing sociability between 
group members. Examples could include adding face-to-face components in the online learning 
environments or requiring scheduled meetings that all group members must attend virtually (i.e., 
instead of responding to one another at various times).  
 Next, researchers and educators need to provide scaffolding for socioemotional 
regulation. It is important to note that this step is contingent upon the previous one; awareness of 
emotions is essential before engaging in regulation. For scaffolding, researchers and educators 
must help students determine if the emotion is interfering with progress and allow for students to 
determine the necessity of regulation. Next, they need to help students identify the cause(s) of 
the emotions. In doing so, researchers and educators can help students engage in more targeted 
regulation with better, and likely more effective, strategies. The FRECL model can serve as a 
comprehensive framework for educators to help students identify specific causes. This model can 
also help researchers and educators think more deeply about strategy selection and 
implementation, as well as recommend both individual and group strategies to regulate emotions, 





 In this dissertation, I explored the formation and regulation of emotions by presenting 
together three articles in which I explored these phenomena both empirically and theoretically. 
There were many themes that emerged across the articles (e.g., the importance of awareness and 
stimulus events), but also there were key ideas in each of the first two that influenced my 
decisions for subsequent articles (e.g., five levels of inference emerged in Chapter 3 and 
influenced the creation of the FRECL model in Chapter 4). Nevertheless, there are still several 
suggestions for future research, including the relationship between emotions and other constructs 
(e.g., cognition) and the study of the automatization of emotion regulation strategies.   
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APPENDIX: SOCIOEMOTIONAL PROCESSES CODEBOOK 
 
Positive Socioemotional Interactions Codes 




SE + Group interactions that support 
and encourage harmonious 




At least one group member 
does any of the following:  
Conveying attention to other 
group members by making eye 
contact, leaning in, responding 
to a contribution, and sharing 
ideas, responding to a 
contribution, referencing 
someone else, etc.  
“That’s a great idea!” 
Inclusion  Attempting to encourage the 
sustained involvement and 
contributions of group members 
through positive feedback and 
asking for other people’s ideas 




Conveying that the group 
functions as a team (rather than 
as individuals) by working 
“We really did a great 
job on our project!” 
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Mistakes are addressed 
constructively and seen as areas 
for improving understanding 
“That’s okay, we can 




Intervening in instances of 
increasing exclusion 
“Wait, let’s hear her 
out.” 
 
Negative Socioemotional Interactions Codes 




SE – Group interactions that 
undermine harmonious group 
functioning 
See below 
 Disrespect Actions group members would 
consider disrespectful, such as 
putting-down or ignoring a 
member of the group, smirking, 
grabbing papers away without 
permission, etc. 
“I don’t think you 




Undermining a group 
member’s task contributions by 
not assigning them a portion of 
“No, that’s not right. 
I’m just going to 
keep it as is.” 
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the task or ignoring their 
feedback or questions 
 Low group 
cohesion  
Conveying that the group does 
not function as a team by not 
working together or not acting 
as a unit or team 
“Let’s just split up the 
task. Everyone can 
write their own parts 
on the Google doc.” 
 Discouraging 
participation 
More active than low group 
cohesion; openly criticizing 
other’s work, repeated 
ignoring or rejection of 
contributions, help offers, or 
help requests by a single 
individual 
“I will just do the first  
assignment since I 
know more about 
this.”  
 Mistakes as 
negative 
Treatment of errors as 
indicators of incompetence 
and stigmatizing and/or 





Statements that create a 
competitive environment 
through negative evaluation of 
others 
“I got an A on my test, 





Talk Type Codes 
Code Sub-Code Definition Examples 
Talk Type Joking Making jokes other than a 
person in the group or a person 
in the group that is absent 
“Did you see what the 
professor was wearing 
today?” 
Teasing Making jokes about a person in 
the group 
“What are you 
wearing?” 
Venting Discussing frustrations about 
anything other than person in 
the group or a person in the 
group that is absent 
“I can’t believe the 
professor did that.” or “I 
can’t believe Mark is 
skipping the meeting.” 
Confronting Discussing frustrations about a 
person in the group 
“I can’t believe you did 
that.” 
Challenging Engaging in argumentative talk; 
debating or negotiating ideas 
“I disagree, I think we 




Add more codes as they emerge 
  
Response Positive Students respond by laughing or 
smiling 
“Haha, good one!” 
 Negative Students respond by frowning 
or expressing anger 
“That’s not funny.” 
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 Mixed Some students respond 
positively and some negatively, 
or one student shows both 
responses 
“Haha…wait, are you 
talking about me?” 
 
Laughing about their 
shared frustration with 
their teacher. 
 
 Ignored Students do not respond  “…Back to what I was 
saying…” 
 
Socioemotional Formation Codes 






and strategies related to the 
content or task 
Students disagree about the best 
strategy to complete the task. 
Goals Priorities, expectations, and 
goals for the course, task, 
or collaboration 
One student wants to get an A on 
the project, other students just 
want to get it done quickly 
Communication Verbal and non-verbal 
interactions between 
students  
The students get frustration when 
trying to negotiate a plan, as 
neither side is backing down 
Working habits Participation, commitment, 
focus, or quality standards 
The group is angry at a student 






power dynamics, or past 
experiences 
A group of friends enjoy working 
on a project together  
External factors Outside commitments, 
external events, or personal 
life circumstances 
Group members are frustrated 
with one student who has to miss 




Expressing enthusiasm in 
an activity 
“We got a really good grade!”; 
smiling, excited tone, louder 
voice 
 Happiness/Joy Expressing delight or 
contentment 
“I’m glad that we got this done 
today”; smiling, content tone 
 Confidence Expressing sureness of 
success, referring to past 
performance 
“We did a really great job!” 
 Hopefulness/ 
Optimism 
Expressing hopefulness of 
success, referring to future 
performance 
“I think we are going to do well” 
 Relief Being glad that something 
negative turned out positive  
“I feel so much better now”, 
body relaxes 
 Boredom Expressing signs of 
disengagement 
“this is so boring”; appearing 








“this sucks!”, frowning, tense 





“Our grade was lower than I 
expected”, frowning, lower voice 
 Dread/Worry/ 
Anxiety 
Expressing concern or 
nervousness for future 
events 
“I’m concerned that we won’t get 
done on time” 
 Embarrassment/ 
Shame 
Judging failure as caused 
by oneself  
“I’m so sorry that I let you 
down”, lower voice, poor posture 
 Hopelessness A certainty of failure or 
undesirable outcomes 
“It doesn’t matter what we do, 
we’re still going to fail” 
 Shock/Surprise A startled response due to 
an unforeseen event 
“Wait, he said what!?!”, louder 
voice, raised eyebrows 
 Stress Expressing concern about 
past/present events 






Students explicitly monitor 
their emotions 
“I’m worried that…” 
 Suggestive 
statements 
Students express the cause 
of emotions or a statement 
that insinuates an emotion 





The students use their faces 
to exhibit signs of emotions 
A student raises their eyebrows 
or rolls their eyes 
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 Body language The students use their 
bodies to exhibit signs of 
emotions 
Students throw their hands in 
their air 
 Tone Voice fluctuations in 
students’ voices exhibiting 
sign of emotions 
A student raises their voice when 
confronting a peer.  
 
Socioemotional Regulation Codes 
Type Code Definition Examples 
Regulation 
phase 
Planning Preparing to manage 
future expectations 
Students anticipate negative 







“I’m so frustrated” or  
“Mark, I can tell that you are 
getting frustrated” 
Controlling –     
    Planning    
    Strategy 
Planning to enact a 
regulation strategy  
Students plan to take breaks 
during the meeting to manage 
future stress 
Controlling –  
    Enacting   
    Strategy 
Using a regulation 
strategy to change current 
emotions 
“I’m getting frustrated, why don’t 
we take a break” 
Controlling –  
    Reflecting    
    on Strategy 
Evaluating past regulation 
strategies 
Students discuss how taking a 
break helped them feel better and 
focus on the task 
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Reflecting Judgments of past 
emotion control and 
adaptations for future 
“I don’t think we handled our 
frustration well, let’s take breaks 




SRL Individual regulation of 
emotions 
A student asks a teacher for help 
CoRL - Peer One or more students 
regulate another student 
Two students sense a peer is 
frustrated and suggests a strategy 
that may help 
CoRL - Group One or more students co-
regulate the rest of the 
group 
A student brings an activity for 
the group to help them improve 
their emotions after a hard test. 
SSRL Group-level regulation of 
emotions 
A group co-constructs a plan to 
regulate their frustration caused 
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